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CHAPTER ONE 
INTRODUCTION 
A v i a t i o n h a s g r o w n d r a m a t i c a l l y a n d t o d a y i s a m a j o r 
f i e l d o f t e c h n o l o g y i n f l u e n c i n g m o d e r n s o c i e t y . A i r t r a v e l 
h a s become common t h r o u g h o u t t h e w o r l d a n d many c o u n t r i e s w i t h 
o n l y p r i m i t i v e r o a d s y s t e m s h a v e m o d e r n a i r p o r t s . M o s t o f 
t h i s g r o w t h h a s o c c u r r e d i n t h e l a s t 25 y e a r s . The n u m b e r o f 
a i r t r a v e l e r s w o r l d w i d e h a s i n c r e a s e d f r o m n i n e m i l l i o n t o 
m o r e t h a n 287 m i l l i o n s i n c e 1 9 5 2 . 1 
To a c c o m m o d a t e c o n t i n u e d g r o w t h i n a v i a t i o n , c i t i e s 
now f a c e d e c i s i o n s t o e i t h e r e x p a n d t h e i r e x i s t i n g a i r p o r t s 
o r t o b u i l d new o n e s . A l o n g w i t h t h i s d e c i s i o n , p l a n n e r s m u s t 
d e c i d e i f new a i r p o r t s a r e t o b e b u i l t n e a r t h e c i t y o r a t 
r e m o t e s i t e s . L o c a t i o n s t h a t a r e c l o s e t o t h e c i t y c e n t e r 
o f f e r t h e a d v a n t a g e s o f c o n v e n i e n t a c c e s s a n d e m p l o y m e n t 
o p p o r t u n i t i e s f o r u r b a n r e s i d e n t s . H o w e v e r , c l o s e - i n l o c a ­
t i o n s p r e s e n t o b v i o u s p r o b l e m s s u c h as n o i s e i m p a c t , a c c i d e n t 
p o t e n t i a l , a n d c o n g e s t i o n i n s u r f a c e t r a n s p o r t a t i o n s e r v i n g 
t h e a i r p o r t . 
The r e c e n t t r e n d i n a i r p o r t p l a n n i n g h a s b e e n t o p l a c e 
a i r p o r t s f a r f r o m p o p u l a t e d a r e a s , t h e r e b y u s i n g d i s t a n c e a s 
a s o l u t i o n t o t h e p r o b l e m s o f n o i s e a n d d i s r u p t i o n . H o w e v e r , 
t h i s s t r a t e g y h a s m e t w i t h t w o b a s i c p r o b l e m s . F i r s t , p e o p l e 
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o f t e n d e c i d e a g a i n s t the l o n g t r i p t o the new a i r p o r t s i t e 
and, i n s t e a d , use the o l d o n e . Second , urban deve lopment , 
which the remote a i r p o r t s i t e was des igned t o a v o i d , has 
2 
u l t i m a t e l y f o l l o w e d the f a c i l i t y t o i t s new l o c a t i o n . 
A t t e n t i o n i s now b e i n g g i v e n t o d e v e l o p i n g ways t o 
improve and upgrade e x i s t i n g a i r p o r t s , i n c l u d i n g those in 
h e a v i l y - u r b a n i z e d a r e a s . Almost eve ry major c i t y has an a i r ­
p o r t i n i t s gene ra l m e t r o p o l i t a n a rea . A t l a n t a , Los A n g e l e s , 
San F r a n c i s c o , New York , C h i c a g o , and Miami are j u s t a few o f 
the c i t i e s tha t are s eek ing ways t o keep t h e i r c l o s e - i n a i r ­
p o r t s a c t i v e and v i a b l e . 
I n t e g r a t i n g a major a i r p o r t i n t o an urban area p r e s e n t s 
one o f the g r e a t e s t c h a l l e n g e s t o e v e r f a c e p l a n n e r s , e n g i n ­
e e r s , and p u b l i c o f f i c i a l s . There i s no s e t o f comple t e 
answers t o the myriad o f problems tha t must be s o l v e d , such 
as n o i s e impac t , p r o v i s i o n o f a c c e s s r o u t e s t o the a i r p o r t , and 
c o n t r o l o f development around the f a c i l i t y . Any s i g n i f i c a n t 
improvement i n r educ ing a i r p o r t impact w i l l r e q u i r e a combina­
t i o n o f e f f o r t s on the p a r t o f eve ryone a s s o c i a t e d wi th c i t i e s 
and t h e i r deve lopment . 
XPurpose o f the Study 
This t h e s i s p r o p o s e s t o a s s e s s the magnitude o f a i r p o r t 
impact and t o e x p l o r e the problems o f i n t e g r a t i n g a major a i r ­
f i e l d i n t o the f a b r i c o f a h i g h l y - d e v e l o p e d urban a rea . A 
comple t e a n a l y s i s o f a l l o f the o p t i o n s a v a i l a b l e t o h e l p 
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c o n t r o l a i r p o r t impact i s beyond the s c o p e o f t h i s e f f o r t . 
The s tudy w i l l c o n c e n t r a t e on the a l t e r n a t i v e s t ha t are a v a i l ­
a b l e t o h e l p communities minimize the n e g a t i v e impacts o f a i r ­
p o r t o p e r a t i o n s . Methods such as t e c h n o l o g i c a l improvements 
t o a i r c r a f t , adjustment o f f l i g h t p a t t e r n s and o p e r a t i n g p r o ­
cedures and a d m i n i s t r a t i v e c o n t r o l s by a i r p o r t managers are 
d i s c u s s e d o n l y b r i e f l y . 
The Study S e t t i n g 
The p r e s e n t s i t u a t i o n a t A t l a n t a ' s H a r t s f i e l d I n t e r ­
n a t i o n a l A i r p o r t i s s e l e c t e d t o i l l u s t r a t e the impact o f a 
t y p i c a l r e g i o n a l a i r p o r t on the sur rounding communi t ies . 
H a r t s f i e l d I n t e r n a t i o n a l f a c e s n e a r l y e v e r y c o n c e i v a b l e p r o b ­
lem t h a t can c o n f r o n t a major a i r p o r t . The f a c i l i t y i s the 
second b u s i e s t i n the w o r l d and must expand t o accommodate the 
s t e a d i l y i n c r e a s i n g a i r t r a f f i c i n the a r ea . I t i s h e a v i l y 
e n c r o a c h e d upon from a l l s i d e s , y e t r e l i e f from a new a i r p o r t 
t o s e r v e the area i s decades away. 
The s tudy c o n c e n t r a t e s on the s p e c i f i c s i t u a t i o n i n 
Mountain View, G e o r g i a , a sma l l community a d j a c e n t t o Har t s ­
f i e l d I n t e r n a t i o n a l . Mountain View was s e l e c t e d , as i t e x p e r ­
i e n c e s the g r e a t e s t impact o f a i r p o r t - r e l a t e d a c t i v i t y in the 
A t l a n t a M e t r o p o l i t a n Area . A l s o , the C i t y o f A t l a n t a has 
i n i t i a t e d s e v e r a l programs t o h e l p a l l e v i a t e the n o i s e p rob lem 
i n Mountain View. These programs p r o v i d e an o p p o r t u n i t y t o 
e v a l u a t e the p r o g r e s s tha t i s b e i n g made in r e d u c i n g a i r p o r t 
4 
impac t and t o a s s e s s the l o n g - t e r m e f f e c t s o f the v a r i o u s 
e f f o r t s . 
Conduct o f the Study 
The o b j e c t i v e o f the t h e s i s i s t o e x p l o r e the c o n c e p t s 
and m e t h o d o l o g i e s a v a i l a b l e f o r a n a l y z i n g the p rob lem o f a i r ­
p o r t impact and f o r p r e p a r i n g recommended s o l u t i o n s t o the p r o b ­
lem. To accompl i sh t h i s , the s p e c i f i c problems which f a c e 
A t l a n t a and Mountain View are q u a n t i f i e d where p o s s i b l e and s u b ­
j e c t e d t o v a r i o u s forms o f a n a l y s i s . Where a c c u r a t e i n f o r m a ­
t i o n i s n o t a v a i l a b l e , h y p o t h e t i c a l d a t a , o r b e s t e s t i m a t e s , 
a re used as r e q u i r e d t o i l l u s t r a t e a p a r t i c u l a r c o n c e p t o r 
m e t h o d o l o g y . 
The most o b v i o u s impact o f a i r p o r t o p e r a t i o n s i s n o i s e 
and i t i s addressed i n d e t a i l th roughout the r e p o r t . However, 
t h e r e are o t h e r e f f e c t s which shou ld a l s o be c o n s i d e r e d . One 
a rea t h a t i s d i s c u s s e d a t l e n g t h i s the hazard p r e s e n t e d by a 
p o t e n t i a l a i r p l a n e a c c i d e n t near the a i r p o r t . Th is t o p i c 
i s e x p l o r e d i n d e t a i l as i t a f f e c t s land use around an a i r p o r t . 
One a rea t h a t i s n o t d i s c u s s e d i s the p rob lem o f a i r p o l l u t i o n 
gene ra t ed by a i r c r a f t . This t o p i c i s d e f e r r e d due t o the l a c k 
o f adequate r e l i a b l e data on the s u b j e c t a t the p r e s e n t t i m e . 
Chapters Two and Three i d e n t i f y the n o i s e p rob lem g e n e ­
r a t e d by the a i r p o r t and how the n o i s e a f f e c t s Mountain View 
and o t h e r p a r t s o f the C i t y o f A t l a n t a . Chapter Two d e s c r i b e s 
the impact o f a i r p o r t n o i s e on the e n t i r e M e t r o p o l i t a n A t l a n t a 
5 
Area and i l l u s t r a t e s how i t may have a f f e c t e d the growth and 
deve lopment o f d i f f e r e n t p a r t s o f town. Chapter Three d i s c u s ­
s e s the g e n e r a l c o n d i t i o n s t h a t now e x i s t in Mountain View 
and d e s c r i b e s the e x t e n t o f the n o i s e p rob lem in t h a t a rea . 
A d i s c u s s i o n o f the s tandards t h a t a re p r e s e n t l y used t o 
e v a l u a t e land use around a i r p o r t s and the methods used t o ana­
l y z e the e f f e c t s o f a i r c r a f t n o i s e impact a re c o n t a i n e d in 
Chapters Four and F i v e . Chapter Four p r e s e n t s a summary o f the 
c r i t e r i a and g u i d e l i n e s t ha t have been e s t a b l i s h e d t o e v a l u a t e 
v a r i o u s types o f land uses in the a i r p o r t env i ronment , w h i l e 
Chapter F ive e x p l o r e s the economic impac t o f n o i s e . 
Chapters S i x and Seven d e s c r i b e a program t h a t approaches 
the a i r p o r t impact p rob lem from a l a n d - u s e c o n c e p t . S p e c i f i ­
c a l l y , Chapter S i x d e t a i l s the g o a l s and o b j e c t i v e s o f such 
a program and o u t l i n e s the s t e p s t o be f o l l o w e d i n p r e p a r i n g 
a program. Chapter Seven d e s c r i b e s the i tems t o be c o n s i d e r e d 
i n the p r e p a r a t i o n o f a land use development p lan f o r a i r p o r t -
impacted a r e a s . Both Chapters S ix and Seven address the p r o b ­
lem in Mountain View in d e t a i l and p r o p o s e s e v e r a l a l t e r n a t i v e s 
t o d e a l wi th a i r p o r t impact in tha t a r ea . Chapter E igh t p r o ­
v i d e s a summary o f the f i n d i n g s and c o n c l u s i o n s d e r i v e d from 
the s t u d y . 
CHAPTER TWO 
AIRPORT NOISE IMPACT AREA: DEFINITION AND ANALYSIS 
This c h a p t e r i d e n t i f i e s and ana lyzes the a reas t ha t are 
impacted by n o i s e from H a r t s f i e l d I n t e r n a t i o n a l A i r p o r t . The 
a n a l y s i s c o v e r s the e n t i r e r e g i o n sur rounding the a i r p o r t , 
and does no t f o c u s on any p a r t i c u l a r a r e a . The o b j e c t i v e i s 
t o determine which areas are a f f e c t e d by a i r p o r t n o i s e , and 
then e v a l u a t e t h e i r relative s t and ing in the Atlanta metropoli­
tan a r ea . Where p o s s i b l e , the e f f e c t s tha t a i r p o r t n o i s e may 
have had on community deve lopment a re d i s c u s s e d . 
The f i r s t s e c t i o n d e s c r i b e s the p r o c e d u r e s t ha t were 
f o l l o w e d t o d e f i n e the a c t u a l impact a r e a , u s ing e s t a b l i s h e d 
methods f o r de te rmin ing community n o i s e impac t . The s e c o n d 
s e c t i o n p r o v i d e s the ana ly se s used t o e v a l u a t e the d i f f e r e n t 
n o i s e impact a reas and compare them w i t h the r e s t o f the 
A t l a n t a SMSA. The t h i r d s e c t i o n p r o v i d e s a summary o f the f i n d ­
i n g s , and l i s t s some o f the i tems which shou ld be c o n s i d e r e d i n 
d e a l i n g w i th the problem o f a i r p o r t n o i s e in A t l a n t a . 
D e f i n i t i o n o f the Impact Area 
Areas o f n o i s e impact were de termined by s e l e c t i n g the 
census t r a c t s a f f e c t e d by v a r i o u s l e v e l s o f a i r p o r t n o i s e . 
No i se c o n t o u r s f o r H a r t s f i e l d a i r p o r t a re c u r r e n t l y b e i n g 
d e v e l o p e d by the Region IV o f f i c e o f the U. S. Environmental 
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P r o t e c t i o n Agency (EPA). The p r e l i m i n a r y r e s u l t s o f the EPA 
s tudy are used i n t h i s r e p o r t as the b a s i s f o r a s s e s s i n g a i r ­
p o r t n o i s e impact in the A t l a n t a a rea . 
The n o i s e a n a l y s i s i s based upon a i r c r a f t o p e r a t i o n s 
dur ing 1976. The s tudy i l l u s t r a t e s e x i s t i n g c o n d i t i o n s o n l y , 
and does n o t c o n s i d e r p o t e n t i a l n o i s e r e d u c t i o n s due t o eng ine 
m o d i f i c a t i o n s o r o p e r a t i o n a l n o i s e abatement p r o c e d u r e s . A l s o , 
the a n a l y s i s does n o t c o n s i d e r the impact o f the a d d i t i o n a l 
a i r c r a f t o p e r a t i o n s e x p e c t e d wi th the c o m p l e t i o n o f the mid-
3 
f i e l d pas senge r t e r m i n a l . 
D e s c r i p t i o n o f Noise Zones 
F igure 2 . 1 i l l u s t r a t e s the p r o j e c t i o n o f the n o i s e 
l e v e l s d e v e l o p e d by the EPA s t u d y , w i t h c o n t o u r l i n e s r e p r e ­
s e n t i n g areas o f approx imate ly equa l n o i s e e x p o s u r e . The 
n o i s e d e s c r i p t o r used t o d e v e l o p the c o n t o u r s i s the Average 
Day-Night Sound L e v e l , o r L ^ n . This d e s c r i p t o r i s based upon 
n o i s e in communities as i t a f f e c t s a c t i v i t i e s such as speech 
4 
and s l e e p . I t measures t o t a l n o i s e ene rgy o v e r a 2 4-hour 
p e r i o d , w i th a lOdB p e n a l t y f o r n i g h t t i m e n o i s e . 
The approximate r e l a t i o n s h i p s between the L ^ n d e s c r i p t o r 
and o t h e r commonly-used measures such as No i se Exposure F o r e -
ca se (NEF), Composi te Noise Rat ing (CNR), and Community Noise 
E q u i v a l e n t L e v e l (CNEL), are as f o l l o w s : 
L d n ^ NEF + 35 
L d n * CNR - 3 5 
L d n ~ C N E L 
00 
Noise L e v e l Contour w i th . 
L d n Rat ing | : — | 
F igure 2 . 1 . L d n No i se Contours f o r H a r t s f i e l d I n t e r n a t i o n a l A i r p o r t 
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These are o n l y a p p r o x i m a t i o n s , as the f o u r d e s c r i p t o r s use 
d i f f e r e n t f requency weight ino/s and a l l o w a n c e s f o r n o i s e dura­
t i o n . However, the c o n v e r s i o n s are g e n e r a l l y a c c u r a t e w i t h i n 
+ 
- 2 dB, and are used th roughout the r e p o r t where c o n v e r s i o n s 
c 
t o the L ^ n d e s c r i p t o r are n e c e s s a r y . 
The c o n t o u r s i l l u s t r a t e d by F igu re 2 . 1 a re approximate 
r e p r o d u c t i o n s o f t hose d e v e l o p e d by the EPA s t u d y . Minor 
i r r e g u l a r i t i e s in the c o n t o u r s f o r L ^ n 60 and 65 are n o t 
r e c o r d e d on the map. However, a l l o f the c o n t o u r s a c c u r a t e l y 
r e p r e s e n t the extreme inne r and o u t e r l i m i t s o f the v a r i o u s 
n o i s e l e v e l s . 
I d e n t i f i c a t i o n o f Impacted Areas 
Census t r a c t s , as e s t a b l i s h e d by the U. S. Bureau o f 
the Census, are used as the b a s i s f o r c a t e g o r i z i n g n o i s e -
impacted a r e a s . This p r o c e d u r e a l l o w s d i r e c t use o f census 
i n f o r m a t i o n , and uses r e l a t i v e l y s m a l l , bu t e a s i l y i d e n t i f i e d , 
a r e a s . F igure 2 . 2 i l l u s t r a t e s the p r o j e c t i o n o f the n o i s e 
c o n t o u r s o n t o a census t r a c t map f o r the A t l a n t a m e t r o p o l i t a n 
a r e a . 
A census t r a c t i s coun ted as " impacted" i f a t l e a s t 
h a l f o f i t s land area i s w i t h i n a n o i s e c o n t o u r . The use o f 
whole census t r a c t s s i m p l i f i e s the c o l l e c t i o n and e v a l u a t i o n 
o f s t a t i s t i c s , and shou ld be r e a s o n a b l y a c c u r a t e f o r e v a l u a t ­
i ng the r e g i o n a l impact o f a i r p o r t n o i s e . T h e r e f o r e , no 
a t tempt i s made t o e s t ima te p o r t i o n s o f a p a r t i a l l y impacted 
t r a c t , nor t o c o n d u c t a d e t a i l e d b l o c k s tudy f o r the ana ly se s 
Noise L e v e l Contour wi th 
L^n Rat ing 
F igure 2 . 2 . L d n N o i s e Contours Impact ing Census T r a c t Areas 
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i n t h i s c h a p t e r . 
Census t r a c t s impacted by a i r p o r t n o i s e are grouped 
i n t o th ree c a t e g o r i e s : 
(1) Census t r a c t s i n n o i s e zone 75 and g r e a t e r 
(High Impact Z o n e ) ; 
(2) Census t r a c t s i n the n o i s e zone between 65 L ^ n 
and 75 L ^ n (Moderate Impact Z o n e ) ; and 
(3) Census t r a c t s in n o i s e impact zone 65 L ^ n and 
g r e a t e r ( T o t a l Impact Z o n e ) . 
These t h r e e c a t e g o r i e s a re s e l e c t e d t o h e l p i l l u s t r a t e the 
r e l a t i v e impact o f v a r i o u s n o i s e l e v e l s . Al though many o f 
the t r a c t s are n o t e x a c t l y w i t h i n one n o i s e z o n e , the area o f 
predominant impact can be de te rmined . 
The s e l e c t i o n o f the zones no t ed above i s based upon 
n o i s e exposure c r i t e r i a d e v e l o p e d by the U. S. Department o f 
Housing and Urban Development (HUD). The HUD c r i t e r i a s p e c i ­
f i e s t h a t : r e s i d e n c e s near a i r p o r t s a re "normal ly a c c e p t ­
a b l e " i n areas o f NEF 30 o r L ^ n 6 5 ; are " d i s c r e t i o n a r y a c c e p t ­
a b l e " i n n o i s e zones up t o 40 NEF o r 75 L ^ n ; and are n o t 
a c c e p t a b l e in n o i s e a reas above 40 NEF o r 75 L ^ n . ^ 
I t shou ld be no ted tha t the n o i s e zones d i s c u s s e d above 
do n o t conform t o the most r e c e n t EPA g u i d e l i n e s , which recom­
mend a g a i n s t r e s i d e n t i a l c o n s t r u c t i o n w i t h i n n o i s e zone 55 L ^ n . 
The EPA c r i t e r i a was n o t f o l l o w e d , as a c c u r a t e n o i s e c o n t o u r 
i n f o r m a t i o n was n o t a v a i l a b l e beyond n o i s e zone 60 L ^ n . A l s o , 
the s tudy area would have been c o n s i d e r a b l y l a r g e r , as the 
a rea c o v e r e d by n o i s e zone 60 L ^ n measures r o u g h l y 14 m i l e s 
by 34 m i l e s . The HUD c r i t e r i a , on the o t h e r hand, can be 
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a p p l i e d w i t h i n n o i s e zone 65 L d n , which measures approx ima te ly 
8 m i l e s by 22 m i l e s . 
Tab le 2 . 1 l i s t s the census t r a c t s w i t h i n the moderate 
and h i g h - i m p a c t n o i s e z o n e s . The sum o f t he se twenty census 
t r a c t s a l s o r e p r e s e n t s the area w i t h i n the t o t a l n o i s e impact 
z o n e . These n o i s e zones and the r e s p e c t i v e census t r a c t s 
i n c l u d e p o r t i o n s o f t h r e e o f the seven c o u n t i e s i n the A t l a n t a 
m e t r o p o l i t a n a r ea , and e i g h t o f the a r e a ' s 46 m u n i c i p a l i t i e s . 
C o l l e g e Park, H a p e v i l l e , and Mountain View are e n t i r e l y w i t h i n 
the 65 L d n Contour , and a major p o r t i o n o f East P o i n t and For ­
e s t Park are w i t h i n the same z o n e . In a d d i t i o n , most o f C o l l e g e 
Park and Mountain View are w i t h i n the 75 L d n n o i s e z o n e , a long 
wi th p o r t i o n s o f East P o i n t , F o r e s t Park, and H a p e v i l l e . 
A n a l y s i s o f No i se - Impac ted Areas 
A n a l y s i s and compar ison o f the r e g i o n a l impact o f n o i s e 
was accompl i shed through s t a t i s t i c a l data s t u d i e s . The b a s i c 
s o u r c e s f o r t h i s i n f o r m a t i o n were the U. S. Census , and p u b l i ­
c a t i o n s p repared by the A t l a n t a R e g i o n a l Commission. The 
o b j e c t o f these s t u d i e s i s t o de te rmine what p a r t the n o i s e -
impacted areas p l a y in the t o t a l A t l a n t a m e t r o p o l i t a n scheme, 
and t o a s s e s s , where p o s s i b l e , the impac t o f a i r p o r t n o i s e on 
the growth and development o f the a rea . 
The s p e c i f i c a reas tha t a re s t u d i e d i n t h i s s e c t i o n 
are as f o l l o w s : 
P o p u l a t i o n . P o p u l a t i o n growth t r ends o v e r a s i x - y e a r 
p e r i o d , from 1970 t o 1976 , a re a n a l y z e d . The p e r c e n t ­
age o f f a m i l i e s b e l o w the p o v e r t y income l e v e l i s a l s o 
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Table 2 . 1 . N o i s e - I m p a c t e d Areas 
Census 
T r a c t Des igna t i on County M u n i c i p a l i t y 










Fu l ton 
Clay ton 
A t l a n t a 
C o l l e g e Park 
H a p e v i l l e 
C o l l e g e Park 
(Unincorpora ted) 
Mountain View 
F o r e s t Park 












Fu l ton 
Dekalb 
Clay ton 
A t l a n t a 
i i 
(Unincorpora ted) 
Eas t P o i n t 
i i 
(Unincorpora ted ) 
F o r e s t Park (Part ) 
H 
H i i 
(Unincorpora ted) 
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compi l ed f o r each census t r a c t . 
Housing. T o t a l hous ing a v a i l a b l e i s compi l ed by census 
t r a c t , wi th number o f v a c a n c i e s and vacancy r a t e s , 
f o r a s i x - y e a r p e r i o d from 19 70 t o 19 76 . 
Bus iness and Employment. The numbers o f b u s i n e s s e s in 
each census t r a c t between 1970 and 19 76 are c o m p i l e d , 
a long wi th the t o t a l j o b s a v a i l a b l e i n the t r a c t s dur ing 
the same p e r i o d o f t i m e . 
Land Use. Land uses are grouped i n t o f i v e b road c a t e ­
g o r i e s ^ and ac reages c o m p i l e d f o r each census t r a c t . 
The c a t e g o r i e s i n c l u d e : r e s i d e n t i a l ; c o m m e r c i a l / 
i n d u s t r i a l ; p u b l i c ( i n c l u d e s r i g h t s - o f - w a y s , p u b l i c 
f a c i l i t i e s , and r e c r e a t i o n a r e a s ) ; v a c a n t , d e v e l o p a b l e ; 
and v a c a n t , u n d e v e l o p a b l e , due t o t e r r a i n , f l o o d p l a i n , 
o r p r o x i m i t y t o a i r p o r t s . 
S t a t i s t i c s f o r each a rea o f s tudy are summarized by 
n o i s e - i m p a c t z o n e , as d e s c r i b e d i n the p r e v i o u s s e c t i o n o f t h i s 
c h a p t e r . Comparable s t a t i s t i c s are a l s o assembled f o r F u l t o n , 
Deka lb , and Clayton C o u n t i e s , and the A t l a n t a M e t r o p o l i t a n 
Area . Summaries and comparable s t a t i s t i c s f o r the c o u n t i e s 
and the A t l a n t a SMSA are i n c l u d e d in the f o l l o w i n g d i s c u s s i o n s 
on each o f the s tudy a r e a s . 
P o p u l a t i o n 
Table 2 . 2 i l l u s t r a t e s a summary o f the p o p u l a t i o n from 
1970 t o 19 76 f o r the A t l a n t a M e t r o p o l i t a n Area , f o r c o u n t i e s 
w i t h i n the n o i s e - i m p a c t e d a r e a , and f o r census t r a c t s w i t h i n 
the n o i s e - i m p a c t z o n e s . The t a b l e a l s o shows the p e r c e n t a g e 
o f f a m i l i e s wi th income be low the p o v e r t y l e v e l as o f 1970. 
Based on the f i g u r e s i n Tab le 2 . 2 , p o p u l a t i o n in the 
t o t a l n o i s e - i m p a c t a rea (65 L d n + ) i n c r e a s e d by 27 ,500 o r 
22 p e r c e n t between 1970 and 1976. During the same p e r i o d 
p o p u l a t i o n in the A t l a n t a SMSA i n c r e a s e d by 2 1 8 , 3 0 0 , o r 
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Tab le 2 . 2 . Popu l a t i on in N o i s e -•Impacted Areas 
P o p u l a t i o n 
Change 
1970 - 1976 
% F a m i l i e s 
Below Pover ty 
A r e a / N o i s e Zone 19 70 1976 # % Leve l in 19 70 
A t l a n t a SMSA 1 ,434 ,698 1 , 6 5 3 , 0 0 0 218 ,302 15 9 .1 
Ful ton County 605,315 603 ,200 2 ,115 3 .4 13 .6 
Dekalb County 415 ,387 464,200 48 ,813 12 5 .5 
Clay ton County 98 ,043 132 ,700 34,657 35 9 .1 
High-Impact Zone 52 ,332 56 ,372 4 ,040 8 8.6 
Modera te- Impact 
Zone 74,9 87 98 ,476 23,489 31 6 .4 
T o t a l - I m p a c t Zone l27 ,319 154 ,848 27 ,529 22 7 .3 
S o u r c e : A t l a n t a Reg iona l Commission. 1976 P o p u l a t i o n and 
Housing. 
U. S. Bureau o f the Census. A t l a n t a , Ga. Census 
T r a c t s . Income C h a r a c t e r i s t i c s o f the P o p u l a t i o n , 
1970. 
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15 p e r c e n t . F igure 2 .3 i l l u s t r a t e s the d i r e c t i o n s o f popu­
l a t i o n growth in the A t l a n t a r e g i o n . Al though growth i n the 
area around the a i r p o r t has been r e l a t i v e l y s l o w e r than f o r 
a reas t o the North and Eas t , p o p u l a t i o n has i n c r e a s e d f a s t e r 
near the a i r p o r t than f o r the t o t a l SMSA. 
The p e r c e n t a g e o f f a m i l i e s wi th income be low the p o v e r t y 
l e v e l was s l i g h t l y l e s s f o r the t o t a l n o i s e impact area than 
f o r the A t l a n t a SMSA. The n o i s e - i m p a c t a rea a l s o had a s m a l l e r 
p e r c e n t a g e o f p o v e r t y l e v e l f a m i l i e s than d i d Ful ton County o r 
Clay ton County. 
P o p u l a t i o n growth in the h i g h - n o i s e - i m p a c t a rea 
i n c r e a s e d by 4 , 0 4 0 , o r 8 pe r c e n t between 19 70 and 19 76. 
However, dur ing the same p e r i o d , p o p u l a t i o n i n the moderate 
n o i s e - i m p a c t a rea i n c r e a s e d by 23 ,500 o r 31 p e r c e n t . I t i s 
i n t e r e s t i n g t o no te t ha t the p o p u l a t i o n growth in the moderate 
n o i s e - i m p a c t area i s doub l e the r a t e f o r the A t l a n t a SMSA 
(15 p e r c e n t ) , l a r g e r than f o r Dekalb County (12 pe r c e n t ) and 
a lmos t equa l t o Clayton County (35 p e r c e n t ) . The p e r c e n t a g e 
o f f a m i l i e s wi th incomes be low p o v e r t y l e v e l i s s l i g h t l y 
h i g h e r i n the h i g h - n o i s e - i m p a c t a r e a , bu t i s s t i l l l e s s than 
f o r the A t l a n t a SMSA, Fu l ton County, o r Clayton County. 
Based upon the above a n a l y s i s , t h e r e i s l i t t l e e v i d e n c e 
t o i n d i c a t e tha t moderate n o i s e l e v e l s have an i n f l u e n c e on an 
a r e a ' s p o p u l a t i o n growth . P o p u l a t i o n w i t h i n the moderate 
n o i s e - i m p a c t zone has grown a t a r e l a t i v e l y high r a t e . How­
e v e r , growth i n a reas o f ex t r eme ly h i g h - n o i s e impact i s 
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D I R E C T I O N S O F G R O W T H I N T H E 
A T L A N T A R E G I O N 
1960 - 1970 | ; j 
1970 - 1976 | | 
CENTRAL A R E A , REPRESENTED BY OCTAGON, 
BAD A NET LOSS OP 9 8 , 2 2 4 PERSONS S I N C E 1 9 6 0 . 
MET P O P U L A T I O N INCREASE 
A T L A N T A REGION 
AREA 1 9 6 0 - 1 9 7 0 1 9 7 0 - 1 9 7 6 
ENE 8 0 , 6 9 7 5 5 , 4 5 1 
ESE 5 7 , 8 4 7 4 3 , 1 4 7 
SSE 4 9 , 0 1 3 1 5 , 8 6 9 
SSW 2 7 , 1 6 9 3 8 , 2 2 1 
NSW 4 0 , 8 8 1 2 6 , 9 8 1 
WNW 4 9 , 1 8 5 3 , 5 3 0 
NNW 8 0 , 8 1 3 4 6 , 4 0 0 
NNE 6 6 , 8 3 1 2 4 , 7 8 8 
Figure 2 . 3 . P o p u l a t i o n Growth i n the A t l a n t a SMSA 
S o u r c e : A t l a n t a R e g i o n a l Commission 
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r e l a t i v e l y l e s s than f o r o t h e r a r e a s , as p o p u l a t i o n change i n 
the h i g h - i m p a c t zone has b a r e l y been p o s i t i v e . This may be 
a t t r i b u t e d t o n o i s e as w e l l as o t h e r f a c t o r s such as q u a l i t y o f 
hous ing and economic deve lopment . 
The s t a t i s t i c s in Tab le 2 . 2 i n d i c a t e that t h e r e may be 
some c o r r e l a t i o n between n o i s e l e v e l and f ami ly income l e v e l . 
However, the t rends are s u b t l e , and may n o t b e c o m p l e t e l y 
a c c u r a t e , c o n s i d e r i n g the i n h e r e n t p rob lems in e v a l u a t i n g p o v ­
e r t y l e v e l i ncome . 
Housing 
Table 2 .3 i l l u s t r a t e s the t o t a l hous ing u n i t s , vacan ­
c i e s , and vacancy r a t e s f o r the p e r i o d 1970 t o 1976 , f o r the 
A t l a n t a SMSA, the n o i s e - i m p a c t e d c o u n t i e s , and the d i f f e r e n t 
n o i s e - i m p a c t z o n e s . " V a c a n c i e s " r e f e r s t o the t o t a l number 
o f hous ing u n i t s a v a i l a b l e f o r r e n t o r s a l e . "Vacancy r a t e " 
i s de termined by d i v i d i n g the v a c a n c i e s by t o t a l hous ing u n i t s . 
The s t a t i s t i c s show tha t the number o f hous ing u n i t s in the 
SMSA i n c r e a s e d by 16 8 , 8 0 3 , o r 36 p e r c e n t , w h i l e the number 
o f u n i t s i n the t o t a l n o i s e - i m p a c t a rea i n c r e a s e d by 21 ,379 
o r 53 p e r c e n t . However, du r ing the same p e r i o d , the number 
o f v a c a n c i e s in the SMSA i n c r e a s e d by 1 8 , 1 9 0 , o r 84 per c e n t , 
w h i l e the v a c a n c i e s in the t o t a l n o i s e - i m p a c t area i n c r e a s e d 
by 3 , 1 6 0 , o r 174 p e r c e n t . T h e r e f o r e , the vacancy r a t e i n 
the SMSA i n c r e a s e d by about o n e - t h i r d between 1970 and 1976, 
w h i l e the r a t e in the t o t a l n o i s e - i m p a c t a rea a lmos t d o u b l e d . 
Table 2 . 3 . Housing in Noi se - Impac ted Areas 
Housing V a c a n c i e s Vacancy Rate 
Change Change 1970 1976 
A r e a / N o i s e Zone 1970 1976 # % 19 70 1976 # % % % 
A t l a n t a SMSA 464,606 633 ,409 168 ,803 + 36 2 1 , 7 9 3 39 ,983 18 ,190 +84 4 . 7 + 6 . 3 
Dekalb County 129 ,712 173,229 43 ,517 + 33 5 ,623 10 ,143 4 ,520 +80 4. 3 +5 .9 
Fu l ton County 207 ,814 244 ,574 36,760 + 18 10 ,259 16 ,053 5 ,794 +56 4 .9 +6 .6 
Clay ton County 29 ,440 49 ,075 19 ,635 +67 2 ,705 6 ,579 3,874+143 9 . 2 + 1 3 . 4 
High-Impact Zone 17 ,800 2 3 , 5 7 1 5 ,771 + 32 1,038 1,881 843 +81 5 .8 + 7.9 
Modera te - Impact 
Zone 2 2 , 2 6 5 37,876 15 ,611 + 70 776 3 ,093 2 ,317+298 3.5 + 8 .2 
T o t a l - I m p a c t Zone i 40 ,062 6 1 , 4 4 1 21 ,379 + 53 1,874 4 ,974 3,160+174 4 .5 + 8.1 
S o u r c e : A t l a n t a R e g i o n a l Commission. 19 76 P o p u l a t i o n and Housing. 
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Between 1970 and 19 76 , the number o f hous ing u n i t s in the 
modera te - impac t a rea i n c r e a s e d by 1 5 , 6 1 1 , o r 70 p e r c e n t . Dur­
i n g the same p e r i o d , the number o f hous ing u n i t s in the h i g h -
impact a rea i n c r e a s e d by 5 , 7 7 1 , o r 32 p e r c e n t . However, 
v a c a n c i e s in the modera te - impac t a rea i n c r e a s e d by a lmos t 300 
p e r c e n t , w h i l e the number o f v a c a n c i e s in the h i g h - n o i s e impact 
area i n c r e a s e d by 81 p e r c e n t . T h e r e f o r e , the vacancy r a t e i n 
the h i g h - n o i s e impact a rea i n c r e a s e d by a l i t t l e more than o n e -
t h i r d , w h i l e the vacancy r a t e i n the m o d e r a t e - n o i s e impact 
a rea more than d o u b l e d . While n o i s e may have had an e f f e c t 
on these trends, other factors such as housing quality, busi­
ness o p p o r t u n i t y , and d i r e c t i o n o f m e t r o p o l i t a n g rowth , shou ld 
a l s o be c o n s i d e r e d . 
Trends in hous ing u n i t s f o l l o w approx ima te ly the same 
d i r e c t i o n as p o p u l a t i o n growth . However, the vacancy s t a t i s ­
t i c s do no t c o r r e l a t e w i th p o p u l a t i o n growth o r t o n o i s e 
impac t . Within the n o i s e - i m p a c t e d a r e a , zones o f modera t e -
n o i s e impact have h i g h e r vacancy r a t e s than zones o f h igh 
impac t . Within the SMSA, the vacancy l e v e l s are h i g h e r in 
the area o f t o t a l impac t , a l though the r a t e o f p o p u l a t i o n 
growth i s doub l e tha t f o r the m e t r o p o l i t a n a rea . 
An e x p l a n a t i o n f o r the i n c o n s i s t e n c y in vacancy r a t e s 
may be tha t the areas o f moderate impact are more a t t r a c t i v e 
t o d e v e l o p e r s than areas o f h igh impac t . Areas o f moderate 
impact may, t h e r e f o r e , be more s u s c e p t i b l e t o o v e r b u i l d i n g 
and s u b j e c t t o market f l u c t u a t i o n s . At the same t ime , r e s i ­
dents i n h i g h - n o i s e impact a reas may. n o t be a b l e - t o a f f o r d 
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rep lacement hous ing i n a more d e s i r a b l e a r ea . This p rob lem 
would be compounded by the l a c k o f new buyers o r r e n t e r s 
i n t e r e s t e d i n the h i g h - i m p a c t a r ea . 
Bus iness and Employment 
Table 2 . 4 i l l u s t r a t e s the t rends in b u s i n e s s e s and 
employment o p p o r t u n i t i e s between 19 70 and 1975, f o r the A t l a n t a 
SMSA, the c o u n t i e s in the n o i s e - i m p a c t e d a rea , and the n o i s e -
impact z o n e s . Based on these f i g u r e s , the number o f b u s i n e s s e s 
in the t o t a l n o i s e - i m p a c t a rea have i n c r e a s e d by 820, o r 30 
pe r c e n t , as compared t o the Atlanta" SMSA wi th an i n c r e a s e o f 
7 , 5 0 0 , o r 20 p e r c e n t . However, the number of jobs in the 
t o t a l n o i s e - i m p a c t area have i n c r e a s e d o n l y 13 p e r c e n t as 
compared t o 14 p e r c e n t f o r the SMSA, and approx ima te ly 40 
p e r c e n t f o r Dekalb and Clayton C o u n t i e s . 
Within the area o f n o i s e impac t , b u s i n e s s e s in the 
modera te - impac t zone i n c r e a s e d by 500 o r 45 p e r c e n t . This 
i n c r e a s e e x c e e d s the growth f o r the A t l a n t a M e t r o p o l i t a n Area , 
Ful ton and Dekalb C o u n t i e s , and i s c l o s e t o the 52 p e r c e n t 
i n c r e a s e in Clayton County. During the same p e r i o d , however , 
the number o f b u s i n e s s e s i n the h i g h - n o i s e zone i n c r e a s e d by 
16 pe r c e n t , a r a t e l e s s than f o r the SMSA and f o r Dekalb and 
Clayton C o u n t i e s . 
I n t e r e s t i n g l y , the t r ends f o r j o b s and employment i n 
n o i s e - i m p a c t e d areas have n o t been p a r a l l e l t o the t rends f o r 
b u s i n e s s e s . The i n c r e a s e in employment i s app rox ima te ly the 
same f o r b o t h h igh and modera te - impac t z o n e s , w i th i n c r e a s e s 
Table 2 . 4 . Bus iness and Employment in N o i s e - I m p a c t e d Areas 
A r e a / N o i s e Zone 
B u s i n e s s e s Employment 




# % 1970 # % 
A t l a n t a SMSA 37,340 44 ,848 7 ,508 20 623 ,850 710,900 87 ,050 14 
Ful ton County 20 ,689 21 ,333 644 3 389 ,998 388,394 - 1 , 5 9 4 - . 4 
Dekalb County 8,435 11 ,593 3 ,158 37 120 ,638 167,839 47 ,201 39 
Clay ton County 1,540 2 ,339 799 52 2 4 , 7 5 3 35,116 10 ,363 42 
High-Impact Zone 1,380 1,596 216 16 34 ,693 39,19 7 4 ,504 13 
Modera te - Impac t Zone 1,330 1,934 604 45 2 8 , 2 7 8 31 ,741 3 ,463 12 
T o t a l - I m p a c t Zone 2 ,710 3,530 820 30 6 2 , 9 7 1 70 ,938 7 ,967 13 




o f 13 p e r c e n t and 12 p e r c e n t , r e s p e c t i v e l y . These r a t e s o f 
i n c r e a s e are l e s s than f o r the SMSA, and Dekalb and Clayton 
C o u n t i e s . 
Land Use 
Table 2 .5 i l l u s t r a t e s the g e n e r a l land uses w i t h i n the 
n o i s e - i m p a c t z o n e s , and the t o t a l land w i t h i n the SMSA and 
the n o i s e - i m p a c t e d c o u n t i e s . Land use i n f o r m a t i o n was no t 
a v a i l a b l e f o r the SMSA and the c o u n t i e s , and t h e r e f o r e a com­
p a r a t i v e a n a l y s i s i s n o t p o s s i b l e . 
The t o t a l land areas can be compared wi th the n o i s e -
impacted land uses t o i l l u s t r a t e the magnitude o f the a i r p o r t -
n o i s e impac t . Approx imate ly 7 p e r c e n t o f the SMSA i s w i t h i n 
the t o t a l n o i s e - i m p a c t a r e a , w i th 5.5 pe r cen t w i t h i n the 
modera te - impac t z o n e , and 1.5 p e r c e n t i n the h i g h - i m p a c t 
z o n e . The 9 0 , 5 80 a c r e s i n the t o t a l n o i s e - i m p a c t zone a lmos t 
equal the e n t i r e land area f o r Clay ton County (95 ,360 a c r e s ) . 
The u sab l e v a c a n t land (47 ,65 8 a c r e s ) i n the t o t a l n o i s e -
impact zone i s equa l to h a l f o f the t o t a l land in Clay ton 
County, and i s 3 .5 pe r c e n t o f a l l land in the A t l a n t a SMSA. 
With in the n o i s e - i m p a c t a r e a , approx ima te ly 80 p e r c e n t , 
o r j u s t o v e r 72,000 a c r e s , are in the modera te - impac t zone . 
The modera te - impac t zone has a l a r g e r p e r c e n t a g e and q u a n t i t y 
o f vacan t land (40 ,769 a c r e s ; 56 p e r c e n t ) than the h i g h - i m p a c t 
zone (6 ,889 a c r e s ; 37 p e r c e n t ) . However, the h i g h - i m p a c t 
zone has a h i g h e r p e r c e n t a g e o f r e s i d e n t i a l land use (2 3 p e r 
c e n t ) than the moderate zone (15 p e r c e n t ) . 
Table 2 . 5 . Land Use i n No i se - Impac ted Areas 
Area Land 
R e s i d e n t Comm/Ind 
A c r e s % Acres % 
P u b l i c 
Use 
Vacant 
Acres A c r e s 
Vacant 
Unusable 
A c r e s % T o t a l 
A t l a n t a SMSA 
Ful ton County 
Dekalb County 
Clay ton County 
High-Impact Zone 
Modera te - Impac t Zone 
T o t a l - I m p a c t Zone 
4 ,343 23 1,793 10 2 ,902 16 6 ,889 37 
1 0 , 8 0 7 15 2 , 0 2 8 3 6,889 10 40 ,769 56 
15 ,150 17 3 ,823 4 9 ,891 ' 11 47 ,658 52 




2 ,605 14 18 ,534 
11 ,556 16 72 ,049 
14 ,061 16 90 ,583 
S o u r c e : A t l a n t a R e g i o n a l Commission. R e g i o n a l Development P lan , F i n a l Small Area 
F o r e c a s t : Land Use, 19 75 . 
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The above a n a l y s i s i n d i c a t e s tha t the area c l o s e s t 
t o the a i r p o r t i s more h e a v i l y d e v e l o p e d , and tha t a l a r g e 
p a r t o f the development i s f o r r e s i d e n t i a l p u r p o s e s . R e l a ­
t i v e l y l a r g e amounts o f u s a b l e vacan t land are a v a i l a b l e in 
the a reas o f m o d e r a t e - n o i s e impac t . 
Summary 
The o p e r a t i o n s a t H a r t s f i e l d I n t e r n a t i o n a l A i r p o r t have 
a s i g n i f i c a n t and e x t e n s i v e e f f e c t on the e n t i r e A t l a n t a Me t ro ­
p o l i t a n Area . Using HUD c r i t e r i a , which i s c o n s e r v a t i v e , an 
area measuring e i g h t by 22 m i l e s i s c o n s i d e r e d " c o n d i t i o n a l l y " 
a c c e p t a b l e f o r r e s i d e n t i a l deve lopment . O v e r a l l , a i r p o r t 
n o i s e from H a r t s f i e l d I n t e r n a t i o n a l impacts th ree c o u n t i e s and 
e i g h t m u n i c i p a l i t i e s i n the A t l a n t a M e t r o p o l i t a n A r e a , c o v e r ­
i n g o v e r 90 ,000 a c r e s o f l and . 
In s p i t e o f n o i s e gene ra t ed by a i r c r a f t o v e r f l i g h t s , 
p e o p l e c o n t i n u e t o move i n t o the a r ea . The m o d e r a t e l y - i m p a c t e d 
a rea has mainta ined a l e v e l o f p o p u l a t i o n growth t h a t i s com­
p a r a b l e t o o t h e r p a r t s o f the A t l a n t a a rea . However, p o p u l a ­
t i o n i n h i g h - i m p a c t a reas has i n c r e a s e d s i g n i f i c a n t l y l e s s than 
f o r a d j a c e n t a r e a s , and may soon b e g i n t o d e c l i n e , p a r t i c u ­
l a r l y as land i s a c q u i r e d in Mountain View. 
Housing deve lopment has f o l l o w e d p o p u l a t i o n growth i n t o 
the areas d e f i n e d as hav ing a m o d e r a t e - n o i s e impac t . However, 
i n o r d i n a t e l y l a r g e vacancy r a t e s p e r s i s t in these a r e a s , 
p o s s i b l y r e f l e c t i n g a combina t ion o f the n a t i o n a l economy and 
p u b l i c conce rn o v e r a i r c r a f t n o i s e . Housing deve lopment in 
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areas o f h i g h - n o i s e impact i s o c c u r r i n g r e l a t i v e l y s l o w l y , 
and can be c o n s i d e r e d minimal . A p a r t i c u l a r problem e x i s t s 
wi th the p e o p l e p r e s e n t l y l i v i n g in the h i g h - n o i s e - i m p a c t 
a r e a , as many o f them cannot a f f o r d t o move from t h e i r p r e s e n t 
r e s i d e n c e s i n t o comparable hous ing in o t h e r a r e a s . The i r 
p rob lem i s made even more acu te w i t h the l a c k o f demand f o r 
new o r e x i s t i n g hous ing in the a reas o f h i g h - n o i s e impac t . 
Economic deve lopment—the growth o f b u s i n e s s e s and j o b s 
— i s p r o g r e s s i n g a t a much s l o w e r r a t e in the n o i s e - i m p a c t 
a rea than in the r e s t o f the A t l a n t a M e t r o p o l i t a n Area . This 
w i l l c o n t i n u e t o be a major p rob lem as j o b o p p o r t u n i t i e s f a i l 
t o keep pace wi th the p o p u l a t i o n i n c r e a s e s in the a rea . 
In summary, a i r p o r t n o i s e i n A t l a n t a i s a p rob lem which 
touches a lmost e v e r y a s p e c t o f a i r p o r t community l i f e . P r o ­
grams tha t d e a l w i th the p rob lem w i l l have t o c o n s i d e r : 
1. The p l i g h t o f the p e o p l e p r e s e n t l y r e s i d i n g in 
a reas o f h i g h - n o i s e impac t . 
2 . The f a c t t ha t some p e o p l e w i l l c o n t i n u e t o c h o o s e 
t o l i v e i n a m o d e r a t e - n o i s e - i m p a c t a r e a , in o r d e r 
t o b e n e f i t from o t h e r f e a t u r e s o f an o t h e r w i s e 
d e s i r a b l e l o c a t i o n ; 
3. The need t o encourage economic deve lopment t ha t w i l l 
p r o v i d e more j o b o p p o r t u n i t i e s as w e l l as new b u s i ­
n e s s e s ; and 
4 . The need t o c o n t r o l development w i t h i n n o i s e -
impacted a r e a s . Such c o n t r o l s must r e s t r i c t the 
fu tu re development o f i n c o m p a t i b l e land u s e , and 
i n s u r e the r a t i o n a l deve lopment o f c o m p a t i b l e land 
uses t o a v o i d o v e r b u i l d i n g . 
CHAPTER THREE 
MOUNTAIN VIEW, GEORGIA: A STUDY IN COMMUNITY NOISE IMPACT 
The c i t y o f Mountain View, Georg ia i s one o f e i g h t 
m u n i c i p a l i t i e s impacted by n o i s e from H a r t s f i e l d I n t e r n a t i o n a l 
A i r p o r t . The problem i s p a r t i c u l a r l y a c u t e i n Mountain View, 
due t o the t own ' s p r o x i m i t y t o the a i r p o r t . The c i t y i s 
immedia te ly ad j acen t t o the a i r p o r t ' s e a s t e r n boundary , and i s 
so c l o s e tha t the c e n t e r l i n e bars o f " t h e approach l i g h t i n g s y s ­
tem f o r Runway 26 are s i t u a t e d i n the t o w n ' s r e s i d e n t i a l a r e a s . 
This chap t e r d e p i c t s the e x i s t i n g c o n d i t i o n s i n the 
c i t y o f Mountain View. The f i r s t s e c t i o n p r o v i d e s da ta which 
show the g e n e r a l c h a r a c t e r i s t i c s o f the a rea . The second 
s e c t i o n o f t h i s chap te r d i s c u s s e s the e x t e n t o f the e x i s t i n g 
n o i s e impac t , and some o f the programs t ha t are underway t o 
cope wi th the p rob lem. A summary o f the f i n d i n g s and some c o n ­
c l u s i o n s a re p r o v i d e d i n the l a s t s e c t i o n . 
C h a r a c t e r i s t i c s o f Mountain View 
Mountain View i s an i n c o r p o r a t e d m u n i c i p a l i t y o f C l a y ­
ton County. Al though i t i s o n l y a smal l r e s i d e n t i a l commun­
i t y ( p o p u l a t i o n 2 ,127 in 1 9 7 6 ) , Mountain View has become the 
f o c u s o f c o n s i d e r a b l e s tudy and d i s c u s s i o n as a r e s u l t o f the 
n o i s e p rob l em. This s e c t i o n p r o v i d e s i n f o r m a t i o n on the 
c i t y ' s b a s i c c h a r a c t e r i s t i c s , i n c l u d i n g p h y s i c a l f e a t u r e s . 
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p o p u l a t i o n and h o u s i n g , and land use and p r o p e r t y v a l u a t i o n . 
P h y s i c a l Features 
Mountain V i e w ' s g e n e r a l l o c a t i o n i n the south A t l a n t a 
r e g i o n i s i l l u s t r a t e d by F igu re 3 . 1 . The c i t y i s bounded on 
the nor th by the C i ty o f A t l a n t a , on the w e s t by I n t e r s t a t e 
Highway 75 , on the south by I n t e r s t a t e Pe r ime te r Highway 2 85 , 
and on the wes t by u n i n c o r p o r a t e d Clayton County near F o r e s t 
Park. Mountain View i s d i v i d e d approx imate ly in h a l f by U. S. 
Highway 41 which runs n o r t h - s o u t h through the c i t y . To i l l u s ­
t r a t e the c i t y ' s c l o s e p r o x i m i t y t o the a i r p o r t , U. S. Highway 
41 i s l e s s than one m i l e from the end o f Runway 8 -26 , one o f 
H a r t s f i e l d ' s t h r ee pr imary runways. S e v e r a l r e s i d e n t i a l a reas 
are l e s s than a h a l f - m i l e from the end o f the a i r p o r t ' s run­
ways . 
The c i t y c o v e r s app rox ima te ly 890 a c r e s , o r 1.4 square 
m i l e s o f p r o p e r t y . By compar i son , H a r t s f i e l d I n t e r n a t i o n a l A i r ­
p o r t c o v e r s o v e r 3,750 a c r e s , o r 5 .9 square m i l e s . The t e r r a i n 
i n Mountain View i s r o l l i n g o r u n d u l a t i n g . Highway 41 d e f i n e s 
a g e n e r a l r i d g e l i n e , w i th the land s l o p i n g down t o the e a s t 
and wes t from the highway. The southwestern c o r n e r o f the 
c i t y r i s e s t o a peak which o v e r l o o k s the I - 7 5 / I - 2 85 expressway 
i n t e r change and the sou thern p o r t i o n o f the a i r p o r t . The 
e n t i r e area i s l i b e r a l l y c o v e r e d wi th hardwood and p i n e f o r ­
e s t s , p a r t i c u l a r l y in the r e s i d e n t i a l and vacan t a r e a s . 
P o p u l a t i o n and Housing 
The c i t y i s d i v i d e d i n t o f o u r g e o g r a p h i c a l s e c t o r s t o 
h e l p ana lyze the p o p u l a t i o n and hous ing in the a r e a . 
Figure 3 . 1 . Mountain View, G e o r g i a : General L o c a t i o n Map 
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F igure 3 .2 i l l u s t r a t e s the s e c t o r s , which were d e f i n e d t o c o r ­
respond as c l o s e l y as p o s s i b l e t o tax map bounda r i e s and c e n ­
sus t r a c t b l o c k s . 
Table 3 .1 p r o v i d e s s t a t i s t i c a l i n f o r m a t i o n on the popu­
l a t i o n and hous ing in Mountain View. P o p u l a t i o n f i g u r e s 
r e p r e s e n t the t o t a l number o f p e o p l e r e s i d i n g in the a rea . 
"Occupied hous ing" r e p r e s e n t s permanent r e s i d e n c e s , and i s 
d i v i d e d t o show the r e n t e r - o w n e r d i s t r i b u t i o n . "Units l a c k ­
i n g plumbing" i n d i c a t e s those r e s i d e n c e s tha t do n o t have a l l 
t h ree s p e c i f i e d plumbing f a c i l i t i e s ; tha t i s , h o t and c o l d 
p i p e d w a t e r , f l u s h t o i l e t , and ba th tub o r shower i n s i d e the 
s t r u c t u r e . "Units wi th more than 1.01 pe r son per rocrr" i n d i ­
c a t e s those u n i t s w i th more than one pe r son pe r room. Rooms 
are d e f i n e d as bedrooms, l i v i n g and d i n i n g rooms, k i t c h e n s , 
f i n i s h e d r e c r e a t i o n rooms, and f ami ly rooms. More than one 
pe r son pe r room i s g e n e r a l l y an i n d i c a t i o n o f ove rc rowded 
o 
hous ing c o n d i t i o n s . "Average house v a l u e " i s the average 
e s t ima ted va lue f o r each o w n e r - o c c u p i e d h o u s e , based upon the 
o w n e r s ' p e r s o n a l a p p r a i s a l . While t h i s s t a t i s t i c i s n o t 
e n t i r e l y a c c u r a t e , i t shou ld p r o v i d e an i n d i c a t i o n o f r e l a ­
t i v e hous ing v a l u e . 
The p o p u l a t i o n o f the e n t i r e m u n i c i p a l i t y o f Mountain 
View was r e c o r d e d as 2 ,310 in 1960 , 2 ,320 in 19 70 , and 2 ,167 
i n 19 75 . The average annual n e t l o s s in p o p u l a t i o n between 
1970 and 1975 was a 3 0 / y e a r , f o r a 6.6 p e r c e n t l o s s i n 
9 
p o p u l a t i o n o v e r the f i v e - y e a r p e r i o d . Approx imate ly 6 3 p e r 
Study Area Boundary 
( T y p i c a l f o r a l l F i g u r e s ) lllllllllllllllillllillllllllillllilllllimili 
S e c t o r Boundary I H B O B I H B I I H B B H H B I I I 
Runway C e n t e r l i n e 
Extended 5,000 f e e t 
F igure 3 . 2 . C i t y o f Mountain View 
Table 3 . 1 . P o p u l a t i o n and Housing i n Mountain View 
P o p u l a t i o n % T o t a l Uni t s w i t h 
S e c t o r % Black Occup ied Housing Lacking 1.01+ p e r - Average 
o f C i t y Popu­ Rent Own Plumbing s o n s / r o o m House 
C i t y # r o t a l l a t i o n # % # % T o t a l # % # % Value 
I (NW) 598 23 43 76 43 101 57 177 56 32 35 20 $11,300 
I I (SW) 1,044 40 1 75 29 188 71 263 2 M 47 18 15,500 
I I I (NE) 424 16 1 44 36 79 64 123 3 2 8 7 16 ,400 
IV <SE) 561 21 2 45 25 132 75 177 2 1 16 9 14 ,400 
T o t a l C i t y 2 , 6 2 7 240 32 500 68 740 63 9 106 14 $14,500 
S o u r c e : U. S. Bureau o f "the Census , B lock S t a t i s t i c s : A t l a n t a Urbanized Area . 1970 . 
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c e n t o f the p o p u l a t i o n r e s i d e s in the wes te rn h a l f o f the c i t y . 
Within Mountain View, s e c t o r I has a h igh c o n c e n t r a t i o n 
o f subs tandard h o u s i n g . Approx imate ly 32 pe r c e n t o f the 
hous ing u n i t s in s e c t i o n I do no t have comple t e plumbing f a c i l ­
i t i e s , and 20 p e r c e n t o f the u n i t s have more than one pe r son 
p e r room. This a rea a l s o has the l a r g e s t p e r c e n t a g e o f b l a c k 
p o p u l a t i o n (43 pe r c e n t ) . S e c t i o n I I , which has the l a r g e s t 
p e r c e n t a g e o f the c i t y ' s p o p u l a t i o n (40 pe r c e n t ) , has somewhat 
b e t t e r hous ing c o n d i t i o n s wi th o n l y one pe r c e n t o f the u n i t s 
l a c k i n g comple t e plumbing f a c i l i t i e s . However, the p e r c e n t ­
age o f u n i t s wi th more than one pe r son per room (18 per cent) 
i s a lmos t equal t o s e c t o r I . Housing c o n d i t i o n s i n s e c t o r s 
I I I and IV are c o n s i d e r a b l y b e t t e r , wi th r e l a t i v e l y l ower p e r ­
cen tages o f u n i t s r e p o r t i n g i n c o m p l e t e plumbing f a c i l i t i e s or 
o v e r c r o w d i n g . The average hous ing v a l u e s f o r s e c t i o n s I and 
I I are lower than f o r s e c t o r s I I I and IV, f u r t he r i n d i c a t i n g 
the d i f f e r e n c e in hous ing i n the two a r e a s . 
Land Use and P r o p e r t y Va lua t i on 
F igure 3 .3 i l l u s t r a t e s the g e n e r a l land use i n Mountain 
View. The map shows areas o f r e s i d e n t i a l , c o m m e r c i a l , i n d u s ­
t r i a l , p u b l i c ( s c h o o l s , p a r k s , m u n i c i p a l b u i l d i n g s ) , s emi -
p u b l i c ( c h u r c h e s ) , and u t i l i t y land u s e s . Land uses were 
de termined by a w i n d s h i e l d survey conduc ted J u l y , 1977 . C lay ­
ton County t ax maps, updated through December, 1975 , were used 
i n c o n d u c t i n g the land use s u r v e y . 
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|p°o°o»6I;-ĵ oyoi;ô 3̂ ?ftO) 
E2o°o°S2 
B2o°C°OoOSÔC50̂0oOXC 
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F igu re 3 . 3 . E x i s t i n g Land Use i n Mountain View 
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The land use map i l l u s t r a t e s s e v e r a l s i g n i f i c a n t p o i n t s . 
The v a r i o u s land uses are d i s p e r s e d f a i r l y w i d e l y th roughout 
the c i t y , p a r t i c u l a r l y i n the wes te rn h a l f . S e v e r a l i n s t a n c e s 
o f i n c o m p a t i b l e land uses are found , such as commercia l and 
i n d u s t r i a l areas d i r e c t l y abu t t i ng r e s i d e n t i a l a r e a s . In one 
b l o c k (bounded by West S t r e e t , C o l l e g e Park D r i v e , and High­
way 4 1 ) , r e s i d e n t i a l , c o m m e r c i a l , i n d u s t r i a l , and s e m i - p u b l i c 
land uses are c l u s t e r e d t o g e t h e r . Small commerc ia l and i n d u s ­
t r i a l e s t ab l i shmen t s are l o c a t e d th roughou t the c i t y in the 
midd le o f r e s i d e n t i a l n e i g h b o r h o o d s . Vacant land i s d i s t r i b ­
u ted p r i m a r i l y i n the e a s t e r n h a l f o f the c i t y , wi th r e l a t i v e l y 
l i t t l e underdeve loped p r o p e r t y in the wes te rn h a l f . 
The approximate p r o p e r t y v a l u a t i o n f o r the c i t y i s 
shown in Table 3 . 2 . The s t a t i s t i c s f o r the tax base are com­
p i l e d by s e c t o r as d e s c r i b e d by F igure 3 . 2 . Based on the 
f i g u r e s i n Table 3 . 2 , most o f Mountain V i e w ' s p r o p e r t y va lue 
i s c o n c e n t r a t e d i n the wes te rn h a l f o f the c i t y . The wes te rn 
h a l f a ccoun t s f o r app rox ima te ly 81 p e r c e n t o f the c i t y ' s 
commerc ia l p r o p e r t y v a l u e , 88 pe r c e n t o f the r e s i d e n t i a l 
p r o p e r t y v a l u e , and 85 p e r c e n t o f the t o t a l c i t y p r o p e r t y 
v a l u e . 
Not s u r p r i s i n g l y , the d i s t r i b u t i o n o f the c i t y ' s p r o p ­
e r t y t ax base c o r r e s p o n d s t o the i n t e n s i t y o f land use i l l u s ­
t r a t e d by F igure 3 . 3 . Higher d e n s i t y r e s i d e n t i a l a r e a s , and 
e x t e n s i v e commercia l and i n d u s t r i a l deve lopment c o n t r i b u t e t o 
the h igh p r o p o r t i o n o f the t ax base i n the e a s t e r n s e c t i o n 
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Table 3 . 2 . Mountain View P r o p e r t y V a l u a t i o n 
T o t a l Asse s sed Value 
R e s i d e n t i a l Comm/Indus/Other % T o t a l 
Area Value % Value % T o t a l C i t y Value 
S e c t o r I $4 , 818 ,000 48 $5 ,308 ,000 52 $10,126 ,000 39 
S e c t o r I I 9 , 4 9 2 , 0 0 0 78 2 , 7 3 8 , 0 0 0 22 12 ,230 ,000 47 
S e c t o r I I I 1 , 111 ,000 42 1 ,515 ,000 58 2 ,626 ,000 10 
S e c t o r IV 868,000 70 382,000 30 1,250 ,000 4 
T o t a l C i t y 
Value 
16 , 289 ,000 62 9 ,943 ,000 38 26 ,232 ,000 100 
S o u r c e : Clay ton County Tax F i l e Update R e p o r t . Ju ly 24 , 
1976 . 
No te : F igu res r e f l e c t adjustment o f tax r o l l v a l u e s t o 
a c c o u n t f o r unde rva lua t ion o f 30 pe r c e n t . Recen t 
a c q u i s i t i o n s i n the area i n d i c a t e tha t the u n i t s 
are c o n s i s t e n t l y unde r - a s se s sed by about 30 p e r c e n t . 
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o f the c i t y . 
A i r p o r t Noise Impact on the Mountain View Community 
No i se from H a r t s f i e l d A i r p o r t i s a p a r t o f the d a i l y 
l i f e o f eve ry c i t i z e n o f Mountain View. The e f f e c t s o f t h i s 
n o i s e have g r e a t l y i n f l u e n c e d the development o f the c i t y . 
The programs which are b e i n g d e v e l o p e d t o d e a l wi th the n o i s e 
p rob lem may have an even g r e a t e r e f f e c t . This s e c t i o n d i s ­
cus se s the e x t e n t o f the a i r p o r t n o i s e p rob lem in Mountain 
View, and i l l u s t r a t e s some o f the impacts which may r e s u l t 
from one o f the p r e s e n t no i s e - aba t emen t programs. 
A i r p o r t Noise i n Mountain View 
F igure 3 .4 i l l u s t r a t e s the approximate L ^ n n o i s e l e v e l s 
in Mountain View. The c o n t o u r s shown on the map are d e r i v e d 
from the EPA n o i s e s tudy d i s c u s s e d i n the p r e v i o u s c h a p t e r . 
The map a l s o i l l u s t r a t e s the l o c a t i o n o f the 2500 x 500 f o o t 
approach zones f o r the runways i n H a r t s f i e l d A i r p o r t . The 
s i g n i f i c a n c e o f the approach zones w i l l be d i s c u s s e d in the 
l a s t p a r t o f t h i s s e c t i o n . 
A n a l y s i s o f F igure 3.4 i n d i c a t e s tha t the e n t i r e w e s t ­
ern h a l f o f the c i t y i s w i t h i n the "h igh - impac t n o i s e zone" 
(area exposed t o n o i s e l e v e l s o f 75 L d n + ) d i s c u s s e d i n the 
p r e v i o u s c h a p t e r . Most o f the e a s t e r n h a l f o f the c i t y i s in 
the same z o n e , wi th the e x c e p t i o n o f the r e s i d e n t i a l a rea on 
Conley Road and Conley C i r c l e . However, i t s hou ld be no ted 
tha t the c o n t o u r s shown are o n l y a p p r o x i m a t i o n s . T h e r e f o r e , 
i t i s r e a s o n a b l e t o assume tha t the e n t i r e m u n i c i p a l i t y o f 
Safe ty Zone Boundary • D D U i a i 
Noise L e v e l Contour with^ 
L d n R a t i n 9 
Figure 3 . 4 . Noise L e v e l Contours and Runway S a f e t y Zones i n Mountain View 
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Mountain View i s exposed t o n o i s e l e v e l s o f a t l e a s t 75 L d n . 
Fur thermore , a c o n s i d e r a b l e p o r t i o n o f the town i s exposed 
t o n o i s e l e v e l s o f 85 L d n and a b o v e . 
To i l l u s t r a t e the s i g n i f i c a n c e o f these n o i s e l e v e l s , 
HUD c r i t e r i a d i s c u s s e d p r e v i o u s l y s p e c i f i e s t ha t a reas w i t h i n 
75 and above are u n s u i t a b l e f o r h o u s i n g , and tha t EPA 
g u i d e l i n e s recommend a g a i n s t r e s i d e n t i a l deve lopment in areas 
o f 55 L d n and a b o v e . EPA s t u d i e s have a l s o d e v e l o p e d g u i d e ­
l i n e s f o r maximum n o i s e l e v e l s t ha t can be main ta ined in an 
a rea , and assure the p u b l i c h e a l t h and w e l f a r e . As s t a t e d i n 
the EPA s t u d y : 
EPA has determined tha t f o r purposes o f hea r ing c o n s e r v a ­
t i o n a l o n e , a l e v e l which i s p r o t e c t i v e o f t ha t segment 
o f the p o p u l a t i o n a t o r be low the 96th p e r c e n t i l e w i l l 
p r o t e c t v i r t u a l l y the e n t i r e p o p u l a t i o n . This l e v e l 
has been c a l c u l a t e d t o be an Leq o f 70 dB o v e r a 2 4-hour 
day (based upon a 40 -yea r e x p o s u r e ) . H 
12 
By us ing a f a c t o r o f 5 dB t o equate L d n w i th Leq , an i n d i v i d ­
ual would have t o c o n s t a n t l y e x p e r i e n c e n o i s e l e v e l s no 
g r e a t e r than 75 L d n t o be r e a s o n a b l y assured o f a v o i d i n g hea r ­
ing l o s s due t o env i ronmenta l n o i s e . Assume tha t a r e s i d e n t i a l 
s t r u c t u r e p r o v i d e s 15 dB d i f f e r e n c e between i n t e r i o r and 
e x t e r i o r n o i s e . An occupan t in a house exposed t o e n v i r o n ­
mental n o i s e l e v e l s o f 85 L d n would then be s u b j e c t e d t o 
i n t e r i o r n o i s e l e v e l s o f a t l e a s t 70 L d n . As shown on Figure 
3 . 4 , s e v e r a l r e s i d e n t i a l communit ies in Mountain View are i n 
such a r e a s . 
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Although, p o i s e l e v e l s b e l o w 70 Leq o r 75 L d n have no t 
been proven t o cause permanent p h y s i o l o g i c a l o r p s y c h o l o g i c a l 
damage, annoyance has been determined t o be c o r r e l a t e d wi th 
such l e s s e r l e v e l s o f n o i s e . One s tudy has shown tha t in 
a reas exposed t o n o i s e l e v e l s o f 75 L d n and g r e a t e r , a p p r o x i ­
mate ly 75 p e r c e n t o f the p e o p l e i n the area were d i s t u r b e d 
by the n o i s e . Such e x t e r i o r n o i s e l e v e l s were r e p o r t e d t o 
i n t e r f e r e wi th TV sound and p i c t u r e , cause the house t o 
v i b r a t e , and i n t e r f e r e wi th conver sa t ion .1*? A g a i n , i t shou ld 
be no ted t ha t a lmos t a l l o f Mountain- View i s w i t h i n a n o i s e 
zone o f 75 L d n and g r e a t e r . 
The c i t i z e n s o f Mountain View have no t i g n o r e d the n o i s e 
problem in t h e i r community. As the p rob lem has advanced , the 
c i t i z e n s have become more i n v o l v e d in s e e k i n g r e l i e f . At one 
p o i n t , angry c i t i z e n s f l e w b a l l o o n s i n t o the a i r c r a f t approach 
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zones i n p r o t e s t o f the n o i s e p rob l em. 
No i se Impact on House Va lues 
Some o f the compar isons no t ed in the p r e v i o u s s e c t i o n s 
o f t h i s chap t e r i n d i c a t e the p o s s i b i l i t y tha t n o i s e a f f e c t s 
the market va lue o f p r o p e r t y . A s tudy was commiss ioned by the 
C i t y o f A t l a n t a t o e x p l o r e such r e l a t i o n s h i p s f o r the C i ty o f 
Mountain V i e w . ^ 
The f i r s t s t e p in the s tudy was the i d e n t i f i c a t i o n o f 
o t h e r ne ighborhoods i n the g e n e r a l area which were s i m i l a r t o 
t h o s e i n Mountain View, e x c e p t f o r the v a r i a b l e o f n o i s e 
e x p o s u r e . F igure 3.5 i l l u s t r a t e s the l o c a t i o n o f two communi­
t i e s in F o r e s t Park, and one in n o r t h J o n e s b o r o , which were 
41 
Figure 3 . 5 . R e l a t i v e L o c a t i o n s o f Areas Used f o r House Value Study 
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used as compar ison communi t i es . The communit ies were s i m i l a r 
t o the Mountain View a r ea , e x c e p t f o r the l e v e l o f n o i s e 
e x p o s u r e . This ranged from no a i r p o r t n o i s e a t the J o n e s -
b o r o s i t e , t o l i t t l e exposu re a t the southern F o r e s t Park s i t e , 
and moderate exposure a t the nor the rn F o r e s t Park s i t e . F i g ­
ure 3.6 shows the l o c a t i o n o f the Mountain View sample s i t e s . 
Data on home s a l e s in each o f the f o u r a reas were c o l ­
l e c t e d . From t h i s l i s t i n g , 60 i n d i v i d u a l home s a l e s were 
s e l e c t e d us ing random sampling p r o c e d u r e s . The f i n a l sample 
group o f f e r e d a c r o s s - s a m p l i n g o f the f o l l o w i n g c h a r a c t e r ­
i s t i c s : 
— A i r p o r t n o i s e exposu re f o r e c a s t (us ing NEF c o n t o u r s ) 
— S i z e o f s t r u c t u r e 
—Date o f s a l e 
—Age a t time o f s a l e 
—Number o f rooms 
—Number o f ba ths 
The r e s u l t s o f t h i s a n a l y s i s p r o v i d e s u b s t a n t i a l e v i ­
dence tha t n o i s e i s a f a c t o r i n de t e rmin ing market va lue o f 
a r e s i d e n t i a l s t r u c t u r e . Al though the s t a t i s t i c a l model can ­
n o t be used i n o t h e r a r e a s , the s tudy i l l u s t r a t e s the p o s s i ­
b i l i t y o f e v a l u a t i n g a i r c r a f t n o i s e impac t w i th s t a t i s t i c a l 
economic d a t a . l ^ This c o n c e p t w i l l be e x p l o r e d i n l a t e r chap ­
t e r s o f t h i s r e p o r t . 
The Mountain View R e l o c a t i o n P r o j e c t 
The C i t y o f A t l a n t a has undertaken a program o f r e l o c a t ­
i n g r e s i d e n t s o f the C i ty o f Mountain View t ha t p r e s e n t l y l i v e 
Sample S i t e L o c a t i o n 
F igure 3 . 6 . Sample S i t e s i n Mountain View f o r House Value Study 
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i n the approach zones o f the a i r p o r t ' s t h r ee runways. As 
p r e v i o u s l y n o t e d . F igure 3 .4 i l l u s t r a t e s the bounda r i e s o f the 
approach z o n e s , which measure 2 ,500 x 5 ,000 f e e t . The zones 
are c e n t e r e d on the ex tended c e n t e r l i n e o f the runway, wi th 
the 5 , 0 0 0 - f o o t d imension p a r a l l e l t o the c e n t e r l i n e . The zone 
b e g i n s from a p o i n t 200 f e e t from the end o f the runway. 
The o f f i c i a l purpose o f the program i s t o purchase r e s i ­
d e n t i a l p r o p e r t y w i t h i n the approach z o n e s . The program i s 
funded by Federa l (75 pe r c e n t ) and l o c a l (25 p e r c e n t ) 
funds , under the A i r p o r t Development- Aid Program. The C i t y o f 
A t l a n t a p r o j e c t i s o r g a n i z e d i n t o f o u r p h a s e s . The f i r s t t h r e e 
phases address o n l y r e s i d e n t i a l p r o p e r t y w i t h i n the approach 
z o n e s . The f o u r t h phase p r o v i d e s f o r the procurement o f t h e 
b a l a n c e o f the r e s i d e n t i a l p r o p e r t y wes t o f Highway 41 , when 
c r i t e r i a are d e v e l o p e d . P r ev ious phases o f the program a r e 
based upon s p e c i f i e d s a f e t y a reas which must be p r o t e c t e d from 
improper deve lopment . The f o u r t h phase , however p r o v i d e s f o r 
the purchase o f " n o i s e impacted" p r o p e r t y , t he reby r e q u i r i n g 
some means o f d e f i n i n g n o i s e i m p a c t . 
The r e l o c a t i o n p r o j e c t i s b e i n g undertaken a t a c o n ­
s i d e r a b l e c o s t . A summary o f the d i r e c t c o s t s and some o f the 
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o t h e r e f f e c t s i s as f o l l o w s : 
— A c q u i s i t i o n c o s t s ( i n c l u d e s l e g a l f e e s and admin i s ­
t r a t i o n c o s t s as w e l l as procurement c o s t ) 
-Phase I ( c u r r e n t l y underway) $ 5 , 6 0 0 , 0 0 0 
-Phase I I 2 , 0 0 0 . 0 0 0 
-Phase I I I ( i n c l u d e s the purchase o f 
Mountain View Elementary S c h o o l and 
the B a p t i s t Church) 6 , 7 0 0 , 0 0 0 
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Phase IV ( n o i s e impacted areas o n l y ) 2 , 2 0 0 , 0 0 0 
T o t a l D i r e c t P r o j e c t Cos t $ 1 6 , 5 0 0 , 0 0 0 
— T o t a l P o p u l a t i o n R e l o c a t e d 1,642 
— T o t a l Housing Uni ts Purchased 440 
— T o t a l P rope r ty Value Removed 
from L o c a l Tax R o l l s $ 1 4 , 3 1 0 , 0 0 0 
Perhaps more s i g n i f i c a n t , i s what w i l l be l e f t o f the C i t y o f 
Mountain View when the e n t i r e p r o j e c t i s c o m p l e t e d . The 
c i t y ' s p o p u l a t i o n w i l l be reduced by more than 75 p e r c e n t 
from 2 ,167 i n 1975 , t o app rox ima te ly 5 2 5 . The number o f 
houses w i l l be reduced from a t o t a l o f 740 in 1970 , t o 300 
u n i t s , a l o s s o f a lmost 60 p e r c e n t . The p r o p e r t y t ax base 
f o r the c i t y w i l l be reduced from $26,2 32 ,000 in 19 76 to app rox ­
i m a t e l y $ 1 2 , 0 0 0 , 0 0 0 , a l o s s o f 55 p e r c e n t . 
Summary 
I t i s i n t e r e s t i n g t o n o t e t ha t the areas o f Mountain 
View wi th the h i g h e s t l e v e l s o f n o i s e impac t a re a l s o the 
most d e n s e l y p o p u l a t e d . Fur thermore , t he se a reas have the 
p o o r e s t and most crowded h o u s i n g . The area i s l a r g e l y d e v e l ­
o p e d , w i th f a r l e s s vacan t land than i n o t h e r s e c t i o n s o f the 
c i t y . This has r e s u l t e d i n a c o n c e n t r a t i o n o f most o f the 
c i t y ' s tax base in a h i g h l y u n s t a b l e and t r a n s i t i o n a l a r ea . 
One p o s s i b l e t heo ry which may e x p l a i n the unba lanced , 
n o t t o mention i r r a t i o n a l , deve lopment i n Mountain View may 
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be r e l a t e d t o the economic impact o f a i r c r a f t n o i s e . P o s s i b l y , 
a i r p o r t n o i s e impact was r e c o g n i z e d s e v e r a l yea r s ago when the 
land was undeve loped and the problems o f a i r p o r t n o i s e p o o r l y 
d e f i n e d . The land may have been r e c o g n i z e d as u n d e s i r a b l e 
f o r the h i g h e r q u a l i t y markets and the s a l e s p r i c e f o r the 
raw land reduced a c c o r d i n g l y . Such i n e x p e n s i v e land may have 
a t t r a c t e d d e v e l o p e r s who sought maximum p r o f i t by b u i l d i n g a t 
h igh d e n s i t i e s and aiming a t a moderate income market . I n i t i a l 
buyers i n t o the d e v e l o p e d area may have been unaware o f the 
p rob lem which e i t h e r e x i s t e d o r was sure t o d e v e l o p . 
The C i ty o f A t l a n t a i s a t t empt ing t o dea l wi th the p r o b ­
lem o f n o i s e i n Mountain View i n i t i a l l y through a c q u i s i t i o n 
o f the most s e v e r e l y impacted a r e a s . Al though the e a r l y s t a g e s 
o f t h i s program have been s u c c e s s f u l , many problems remain and 
some new ones w i l l d e v e l o p . One major p rob lem w i l l be d e t e r ­
mining a s a t i s f a c t o r y c r i t e r i a f o r s e l e c t i n g n o i s e - i m p a c t e d 
a reas f o r fu ture procurement p r o j e c t s . Plans which h e l p ea se 
the n o i s e problem in areas t ha t do n o t warrant o r q u a l i f y f o r 
p rocurement , must be d e v e l o p e d . F i n a l l y , the d i s p o s i t i o n and 
r euse o f the p r o p e r t y t ha t i s purchased under the a c q u i s i t i o n 
program p o s e s a s u b s t a n t i a l p r o b l e m . This i s p a r t i c u l a r l y 
impor tan t i n the c a s e o f Mountain View, as one o f the c o n d i ­
t i o n s f o r the approva l o f the p r o j e c t by the Clay ton County 
Commission was tha t the p r o p e r t y would be r e tu rned t o the 
County tax r o l l s . These problems remain among the most p r e s s ­
ing i n the area o f a i r p o r t n o i s e c o n t r o l . Some c o n c e p t s and 
i d e a s f o r t h e i r s o l u t i o n are d i s c u s s e d i n the f o l l o w i n g c h a p t e r s . 
CHAPTER FOUR 
STANDARDS FOR EVALUATING AIRPORT LAND USE 
The p r e v i o u s chap t e r s have e s t a b l i s h e d the d e g r e e o f 
n o i s e impact i n Mountain View and i d e n t i f i e d the a f f e c t e d popu­
l a t i o n and a c t i v i t i e s . With t hose s t e p s c o m p l e t e d , the n e x t 
p rob lem i s t o de termine what changes must be made t o h e l p 
r educe o r e l i m i n a t e the u n s a t i s f a c t o r y s i t u a t i o n s which 
e x i s t . That s t e p r e q u i r e s a sys tem o f c r i t e r i a t o i d e n t i f y 
the a reas o f i n c o m p a t i b l e land use and de termine which uses 
must be removed o r changed. 
The r i s k o f p e o p l e on the ground b e i n g i n v o l v e d i n an 
a i r c r a f t a c c i d e n t i s a t o p i c which has been l a r g e l y o v e r ­
shadowed by the more o b v i o u s n o i s e p r o b l e m . However, the r i s k 
t ha t a reas around a i r p o r t s are exposed t o i s an impor tan t 
f a c t o r t ha t shou ld be c o n s i d e r e d in e v a l u a t i n g a i r p o r t land 
u s e . I f the hazards o f b e i n g nea r an a i r p o r t can be q u a n t i ­
f i e d , s t e p s can be taken t o r educe the r i s k o f l o c a t i n g d i f ­
f e r e n t t ypes o f land use i n such a r e a s . 
This c h a p t e r d i s c u s s e s some o f the s tandards tha t a re 
a v a i l a b l e f o r a n a l y z i n g n o i s e impac t . The f i r s t s e c t i o n p r o ­
v i d e s a survey o f the land use c o m p a t i b i l i t y gu ides t h a t are 
p r e s e n t l y i n u s e . The second s e c t i o n i l l u s t r a t e s a method o f 
e v a l u a t i n g the p o t e n t i a l hazard o f a i r c r a f t a c c i d e n t s . 
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Survey o f Land Use C o m p a t i b i l i t y G u i d e l i n e s 
This s e c t i o n d e s c r i b e s t h ree o f the c u r r e n t c r i t e r i a 
p r e s e n t l y b e i n g used to e v a l u a t e n o i s e impact on land use and 
c e r t a i n types o f a c t i v i t i e s . The f i r s t c r i t e r i a e v a l u a t e d 
are the r e c e n t l y - p u b l i s h e d EPA c r i t e r i a f o r n o i s e l e v e l s tha t 
must be mainta ined t o i n s u r e the p u b l i c h e a l t h and w e l f a r e . 
The n e x t HUD c r i t e r i a r e l a t e t o p e r m i t t e d land uses i n d i f f e r ­
e n t n o i s e z o n e s . F i n a l l y , the g u i d e l i n e s p r o p o s e d t o be used 
by the FAA f o r a i r p o r t n o i s e - a b a t e m e n t programs are d i s c u s s e d . 
Noise L e v e l s Required t o P r o t e c t the P u b l i c Health and Wel fa re 
The U. S. Environmental P r o t e c t i o n Agency was taked by 
Congress in the No i se C o n t r o l A c t o f 1972 t o p u b l i s h c r i t e r i a 
f o r n o i s e l e v e l s which would i n s u r e the p u b l i c h e a l t h and w e l -
f a r e w i th an adequate margin o f s a f e t y . The r e s u l t s o f 
t h i s s tudy are the c r i t e r i a shown in F igu re 4 . 1 . B r i e f l y sum­
mar i zed , t h i s c r i t e r i a r e q u i r e s a maximum 24-hour average 
sound ene rgy l e v e l ( L e q ( 2 4 )^ o f 7 0 d B a 1 1 a r e a s , t o p r o t e c t 
a g a i n s t h e a r i n g l o s s . Outdoor r e s i d e n t i a l a reas shou ld be 
e x p o s e d t o n o i s e l e v e l s no g r e a t e r than 55 L d n . I n d o o r r e s i ­
d e n t i a l s p a c e s and a c t i v i t y a reas (such as s c h o o l s ) shou ld be 
exposed t o l e v e l s no g r e a t e r than 45 L^rn- Adherence t o these 
c r i t e r i a would i n s u r e a g a i n s t hea r ing l o s s , averaged o v e r a 
40 -yea r p e r i o d , and would a v o i d annoyance and i n t e r f e r e n c e 
. . 20 
wi th i n d o o r and o u t d o o r a c t i v i t y . 
The c r i t e r i a p u b l i s h e d - b y EPA i l l u s t r a t e the maximum 
n o i s e r e d u c t i o n n e c e s s a r y t o a c h i e v e an i d e a l n o i s e env i ronment . 
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I n d o o r B . . * - u , T o P r o t e c t A c t i v i t y H e a r i n g L o s s I n t e r - C o n s i d e r a -, B o t h E f -f e r e n c e t i o n . f e c t s ( b ) 
O u t d o o r - T - n . . a . . u i T o P r o t e c t A c t i v i t y H e a n n g L o s s . I n t e r - C o n s i d e r a - „ t . „ , , 4. B o t h E f -l e r e n c e t i o n f e c t s ( b ) 
R e s i d e n t i a l w i t h O u t ­s i d e S p a c e a n d F a r m R e s i d e n c e s 
L d n 
L « q ( 2 4 ) 
4 5 
7 0 
4 5 5 5 
7 0 
5 5 
R e s i d e n t i a l w i t h N o O u t s i d e S p a c e 
L d n 




C o m m e r c i a l ^ ( 2 4 ) ( a ) 7 0 7 0 ( c ) ( a ) 7 0 ' 7 0 ( c ) 
I n s i d e T r a n s p o r t a t i o n L e q ( 2 4 ) ( a ) 7 0 ( a ) 
I n d u s t r i a l L e q ( 2 4 ) ( d ) ( a ) 7 0 7 0 ( c ) ( a ) 7 0 7 0 ( c ) 
H o s p i t a l s L d n 
L e q ( 2 4 ) 
4 5 
7 0 
4 5 5 5 
7 0 
5 5 
E d u c a t i o n a l . L e q ( 2 4 ) 
L e q ( 2 4 ) ( d ) 
4 5 
7 0 
4 5 5 5 
7 0 
5 5 
R e c r e a t i o n a l A r e a s L e q ( 2 4 ) ( a ) 7 0 7 0 ( c ) ( a ) 7 0 7 0 ( c ) 
F a r m L a n d a n d G e n e r a l U n p o p u l a t e d L a n d 
^ ( 2 4 ) ( a ) 7 0 7 0 ( c ) 
C o d e : a . S i n c e d i f f e r e n t t y p e s o f a c t i v i t i e s a p p e a r t o b e a s s o c i a t e d w i t h d i f f e r e n t l e v e l s , i d e n t i f i ­c a t i o n o f a m a x i m u m l e v e l f o r a c t i v i t y i n t e r f e r e n c e m a y b e d i f f i c u l t e x c e p t i n t h o s e c i r c u m s t a n c e s w h e r e s p e e c h c o m m u n i c a t i o n i s a c r i t i c a l a c t i v i t y . ( S e e F i g u r e D - 2 f o r n o i s e l e v e l s a s a f u n c t i o n o f d i s t a n c e w h i c h a l l o w s a t i s f a c t o r y c o m m u n i c a t i o n . ) b . B a s e d o n l o w e s t l e v e l . c . B a s e d o n l y o n h e a r i n g l o s s . d . A n L ^ g ) o f 7 5 U B m a y b e i d e n t i f i e d i n t h e s e s i t u a t i o n s s o l o n g a s t h e e x p o s u r e o v e r t h e r e m a i n i n g 1 6 h o u r s p e r d a y i s l o w e n o u g h t o r e s u l t i n a n e g l i g i b l e c o n t r i b u t i o n t o t h e 2 4 - h o u r a v e r a g e , i . e . , n o g r e a t e r t h a n a n L ^ q o f 6 0 d B . 
N o t e : E x p l a n a t i o n o f i d e n t i f i e d l e v e l f o r h e a r i n g l o s s : T h e e x p o s u r e p e r i o d w h i c h r e s u l t s i n h e a r i n g l o s s a t t h e i d e n t i f i e d l e v e l i s a p e r i o d o f 4 0 y e a r s . 
• R e f e r s t o e n e r g y r a t h e r t h a n a r i t h m e t i c a v e r a g e s . 
Figure 4 . 1 . Environmental P r o t e c t i o n Agency Sound L e v e l C r i t e r i a 
S o u r c e : U. S. EPA In fo rma t ion on L e v e l s o f No i se R e q u i s i t e t o 
P r o t e c t P u b l i c Health and W e l f a r e . March, 19 74. [— 
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Any r e d u c t i o n beyond these l e v e l s w i l l n o t r e s u l t i n a s u b ­
s t a n t i a l improvement t o a g iven s i t u a t i o n . A margin o f s a f e t y 
i s i n c l u d e d w i t h i n the c r i t e r i a and i s the r e s u l t o f c o n ­
s e r v a t i v e a n a l y s i s o f the d i f f e r e n t n o i s e d a t a . 
S ince the EPA c r i t e r i a r e p r e s e n t the i d e a l s i t u a t i o n , 
they are ex t r eme ly c o n s e r v a t i v e . This i s p a r t i c u l a r l y e v i d e n t 
when the EPA c r i t e r i a are compared wi th t y p i c a l n o i s e e n v i r o n ­
ments , as i l l u s t r a t e d by F igure 4 . 2 . G e n e r a l l y , the EPA c r i ­
t e r i a would r e s u l t i n env i ronmenta l n o i s e l e v e l s no g r e a t e r 
than the q u i e t e s t e x i s t i n g s u r r o u n d i n g s . As no ted by F igure 
4 . 2 , the n o i s e l e v e l s i n many e x i s t i n g o u t d o o r and i n d o o r 
environments e x c e e d the p r o p o s e d EPA s t anda rds . 
The EPA s tandards are d i s c u s s e d here o n l y t o e s t a b l i s h 
a base from which t o e v a l u a t e o t h e r c r i t e r i a . I t i s unreason­
a b l e t o e x p e c t tha t the EPA s tandards c o u l d be a c h i e v e d i n 
p r e s e n t commercia l a i r p o r t env i ronmen t s , due t o the mass ive 
land a c q u i s i t i o n and r e l o c a t i o n programs which would have t o 
be under taken. Even i f the i n t e r i o r n o i s e s tandards are 
a c h i e v e d through s o u n d - p r o o f i n g programs, the e x t e r i o r n o i s e 
l e v e l o f L ^ n 55 dB can o n l y be a c h i e v e d a t g r e a t d i s t a n c e s 
from an a i r p o r t . As no ted i n Chapter I I I , the area c o v e r e d by 
noise , zone 60 L d n ( the l o w e s t l e v e l measured) c o v e r s app rox ­
i m a t e l y 12 8 square m i l e s . T h e r e f o r e , the EPA s tandards shou ld 
be c o n s i d e r e d as u l t i m a t e g o a l s and n o t as a b s o l u t e measures 





SOUND LEVEL OECI8ELS 
—JO-
OUTDOOR LOCATIONS 
LOS ANGELES- 3*1 FLOOR APARTMENT NEXT TO 
FREEWAY 
LOS ANGELES - 3/4 MILE FROM TOUCH OOWN AT 
MAJOR AIRPORT 
CITY NOISE LOS ANGELES - OOWNTOWN WITH SOME CON-





HARLEM - 2ND FLOOR APARTMENT 
IOSTON - ROW HOUSING ON MAJOR AVENUE 
-SO—\-
WATTS - I MILES FROM TOUCH OOWN AT 
— — — — MAJOR AIRPORT 
NEWPORT - 3.S MILES FROM TAKEOFF AT 
SMALL AIRPORT 
JOS ANGELES- OLD RESIDENTIAL AREA 
FILLMORE - SMALL TOWN CUL-*-SAC 
_ SMALL TOWN A —50-
QUIET SUBURBAN ~r 
SAN OIECO - WOOOEO RESIDENTIAL 
CALIFORNIA - TOMATO FIELD ON FARM 
OUTDOOR DAY-NIGHT SOUND LEVEL IN DB (RE 20 RNICROPASCALS) AT VARIOUS LOCATIONS' 
EQUIVALENT SOUND LEVELS I N DECIBELS NORMALLY 
OCCURRING INSIDE VARIOUS PLACES 6 
SPACE LEQ(+) 
SMALL STORE (1-5 CLERKS) 60 
LARGE STORE (MORE THAN S CLERKS) 65 
SMALL OFFICE (1-2 desks) 58 
MEDIUM OFFICE (3-10 desks) 63 
LARGE OFFICE (MORE THAN 10 DESKS) 67 
MISCELLANEOUS BUSINESS 63 
RESIDENCES 
TYPICAL MOVEMENT OF PEOPLE—NO TV OR RADIO 40-45 
SPEECH AT 10 FEET, NORMAL VOICE 55 
TV LISTENING AT 10 FEET, NO OTHER ACTIVITY 55-60 
STEREO MUSIC 50-70 
(+) THESE MEASUREMENTS WERE TAKEN OVER DURATIONS TYPICAL OF THE OPERATION 
of THESE FACILITIES. ' 
Figure 4 . 2 . 
S o u r c e : U. 
N o i s e L e v e l s i n T y p i c a l Environments 
S. EPA, o p . c i t . 
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Land Use C o m p a t i b i l i t y G u i d e l i n e s f o r A i r c r a f t N o i s e 
Environments 
The U. S . Departments o f Housing and Urban Development 
(HUD) and T r a n s p o r t a t i o n (DOT) conduc t ed a j o i n t s tudy t o 
de te rmine s t r a t e g i e s t o d e a l w i th a i r p o r t n o i s e impac t . The 
s t u d y , t i t l e d M e t r o p o l i t a n A i r c r a f t N o i s e Abatement P o l i c y 
S t u d i e s (MANAPS) was based upon the s i t u a t i o n s a t f o u r major 
U. S. a i r p o r t s . The r e s u l t s o f the MANAPS s tudy were reduced 
i n t o a manual p u b l i s h e d by HUD in November, 1972 .^1 
One p r o u d c t o f the HUD manual i s a mat r ix which i l l u s ­
t r a t e s a me thodo logy f o r d e f i n i n g n o i s e i m p a c t s , u s ing the 
No i se Exposure F o r e c a s t (NEF) as the d e s c r i p t o r . F igure 4 .3 
i l l u s t r a t e s the c o m p a t i b i l i t y g u i d e l i n e s and the d e s c r i p t i o n 
o f the s e n s i t i v i t y and use f a c t o r s . The ma t r ix has been 
annota ted t o show L ^ n v a l u e s as w e l l as the NEF l e v e l s . These 
c o n v e r s i o n s are approx ima te , as p r e v i o u s l y d i s c u s s e d i n Chap­
t e r I I . 
The c o m p a t i b i l i t y g u i d e l i n e s shown in F i g u r e 4 . 3 
i n c l u d e a range f o r the r e l a t i v e impact o f v a r i o u s l e v e l s o f 
n o i s e on i n d i v i d u a l land uses and a c t i v i t i e s . Th is range o f 
v a l u e s , r e f e r r e d t o as the "Land Use I n t e r p r e t a t i o n f o r NEF 
Va lue" v a r i e s from " C l e a r l y A c c e p t a b l e " , through "Normally 
A c c e p t a b l e / U n a c c e p t a b l e " t o " C l e a r l y U n a c c e p t a b l e " . The mat r ix 
a l s o i n c l u d e s an e v a l u a t i o n o f the n o i s e s e n s i t i v i t y o f the 
v a r i o u s land u s e s , by r a t i n g the approximate NEF v a l u e s above 
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which new c o n s t r u c t i o n o r development i s n o t d e s i r a b l e . 
LAND USE COMPATIBILITY GUIDELINES TOP. 
AIRCRAFT NOISE ENVIRONMENTS 
LAND USE CATEGORY 
Value 
RESIDENTIAL - SINGLE FAMILY, 
DUPLEX, MOBILE HOME* 
RESIDENTIAL - MULTIPLE FAMILY, 
DORMITORIES, ETC. 
TRANSIENT LODGING 
SCHOOL CLASSROOMS, LIBRARIES, 
CNURCHES 
HOSPITALS, NURSING HOMES 
AUDITORIUMS, CONCERT HALLS, 
MUSIC SHELLS 
SPORTS ARENAS, OUTDOOR 
SPECTATOR1 SPORTS 
PLAYGROUNDS, NEIGHBORHOOD PARKS 
COIF COURSES, RIDING STABLES, 
WATER DEC, CEMETERIES 
OFFICE BUILDINGS, PERSONAL, 
BUSINESS AND PROFESSIONAL 
COMMERCIAL - RETAIL, MOVIE 
THEATERS, RESTAURANTS 
COMMERCIAL - WHOLESALE, SOME 
RETAIL, IND.. MFG., UTLL. 
MANUFACTURING, COMMUNICATIONS 
(NOISE SENSITIVE) 
LIVESTOCK FARMING, ANIMAL 
BREEDLNG 
AGRICULTURE (EXCEPT LIVESTOCK), 
MINING, FISHING 
PUBLIC RIGHT-OF-VAY 
EXTENSIVE NATURAL RECREATION 
AREAS 
CLEARLY NORMALLY NORMALLY 
ACCEPTABLE ACCEPTABLE UNACCEPTABLE 
C ICARLY 
UNACCEPTABLE 
CLEARLY ACCEPTABLE: THE NOISE EXPOSURE IS SUCH THAT 
THE ACTIVITIES ASSOCIATED WITH THE LAND USE MAY BE CARRIED 
OUT WITH ESSENTIALLY NO INTERFERENCE FROM AIRCRAFT NOISE. 
(RESIDENTIAL AREAS: BOTH INDOOR, AND OUTDOOR NOISE ENVIRON* 
MENTS ARE PLEASANT.) 
NORMALLY ACCEPTABLE: THE NOISE EXPOSURE IS GREAT ENOUGH 
TO BE OF SOME CONCERN, BUT COMMON BUILDING CONSTRUCTIONS WILL 
MAKE THE INDOOR ENVIRONMENT ACCEPTABLE, EVEN FOR SLEEPING 
QUARTERS. (RESIDENTIAL AREAS: THE OUTDOOR ENVIRONMENT WILL 
BE REASONABLY PLEASANT FOR RECREATION AND PLAY.) 
NORMALLY UNACCEPTABLE: THE NOISE EXPOSURE IS SIGNIFI­
CANTLY MORE SEVERE SO THAT UNUSUAL AND COSTLY BUILDING CON­
STRUCTIONS ARE NECESSARY TO ENSURE ADEQUATE PERFORMANCE OF 
ACTIVITIES. (RESIDENTIAL AREAS: BARRIERS MUST BE ERECTED 
BETWEEN THE SITE AND PROMINENT NOISE SOURCES TO MAKE THE 
OUTDOOR ENVIRONMENT TOLERABLE.) 
CLEARLY UNACCEPTABLE: THE NOISE EXPOSURE AT THE SITE 
IS SO SEVERE THAT CONSTRUCTION COSTS TO MAKE THE INDOOR 
ENVIRONMENT ACCEPTABLE FOR PERFORMANCE OF ACTIVITIES WOULD 
BE PROHIBITIVE. (RESIDENTIAL AREAS: THE OUTDOOR ENVIRONMENT 
WOULD BE INTOLERABLE FOR NORMAL RESIDENTIAL USE.) 
•NOISE 
SENSITIVITY CODE 
APPROXIMATE NOISE EXPOSURE FORECAST 
VALUE WHERE NEW CONSTRUCTION OR 






Figure 4 . 3 . Land Use C o m p a t i b i l i t y G u i d e l i n e s 
S o u r c e : U. S. Dept . o f HUD, A i r c r a f t N o i s e Impact . November, 1972 . 
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The recommendations o f the c o m p a t i b i l i t y ma t r ix are 
based upon s e v e r a l f a c t o r s , i n c l u d i n g : 
—Speech communicat ion n e e d s ; 
— S u b j e c t i v e judgments o f n o i s e a c c e p t a b i l i t y ; 
—Need f o r freedom from n o i s e i n t r u s i o n s ; 
— S l e e p s e n s i t i v i t y c r i t e r i a ; 
—Case h i s t o r i e s o f n o i s e c o m p l a i n t s near a i r p o r t s ; and 
— T y p i c a l n o i s e i n s u l a t i o n p r o v i d e d by common b u i l d i n g 
c o n s t r u c t i o n . 
The v a l u e s o f the mat r ix can be a d j u s t e d , c o n s i d e r i n g : 
— P r e v i o u s community e x p e r i e n c e ; 
— L o c a l b u i l d i n g c o n s t r u c t i o n , p a r t i c u l a r l y as i n f l u ­
enced by c l i m a t e c o n s i d e r a t i o n s ; 
— E x i s t i n g n o i s e envi ronment due t o o t h e r n o i s e s o u r c e s ; 
and 
2 3 
—Time p e r i o d o f land use a c t i v i t i e s . 
The HUD c r i t e r i a has been adopted by v a r i o u s government 
a g e n c i e s f o r use in e v a l u a t i n g a i r p o r t n o i s e impac t . The 
Department o f Defense has i n c o r p o r a t e d these s tandards in the 
management and p lann ing o f t h e i r a v i a t i o n a c t i v i t i e s . ^ 
A i r p o r t No i se C o n t r o l and Env i rons C o m p a t i b i l i t y Planning 
C r i t e r i a 
The A i r p o r t and Airway Development A c t p r o v i d e s f o r 
Fede ra l a s s i s t a n c e to a i r p o r t s p o n s o r s f o r env i ronmen ta l 
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assessment , land use p l a n n i n g , and f i n a n c i a l a n a l y s i s . Funds 
f o r master p l ann ing o f a i r p o r t s are a l s o i n c l u d e d in t h i s p r o ­
gram. One e lement o f a i r p o r t master p l ann ing i s " A i r p o r t 
No i se C o n t r o l and Envi rons C o m p a t i b i l i t y P lanning" (ANCEC), 
55 
which f o c u s e s upon a c h i e v i n g a r e d u c t i o n o f a i r p o r t n o i s e 
impact on the sur rounding env i ronment . 
ANCEC p lann ing i n c l u d e s v a r i o u s a l t e r n a t i v e a i r p o r t 
development schemes, o p e r a t i o n a l p r o c e d u r e s , a i r t r a f f i c p r o ­
c e d u r e s , and r e v i s i o n t o e x i s t i n g land u s e s . The c r i t e r i a 
used t o gu ide the program are as f o l l o w s : 
—Conf ine s e v e r e a i r c r a f t n o i s e exposure l e v e l s 
(75 L ^ n ) around a i r p o r t s t o the area i n c l u d e d 
w i t h i n the a i r p o r t boundary; and 
—Conf ine t o the e x t e n t p o s s i b l e the areas r e c e i v i n g 
n o i s e exposure l e v e l s o f 65 L ^ n t o the a i r p o r t 
boundary o r t o lands which a r e , o r can b e , r e a s o n ­
a b l y used f o r a c t i v i t i e s c o m p a t i b l e wi th such n o i s e 
l e v e l s . 
These c r i t e r i a e s s e n t i a l l y r e q u i r e a i r p o r t o p e r a t o r s t o c o n ­
f i n e l e v e l s o f s e v e r e n o i s e ( i n t e r p r e t e d t o be 75 L ^ n o r g r e a t ­
e r ) t o the area under a i r p o r t c o n t r o l . This may be a c h i e v e d 
through a combina t ion o f any number o f t e c h n i q u e s o v e r the 
n o i s e s o u r c e , pa th , and r e c e i v e r . I t i s n o t l i m i t e d s t r i c t l y 
t o land use programs. The c r i t e r i a f u r t h e r recommends t ha t 
the area o f n o i s e impact d e f i n e d by 65-75 L ^ n e i t h e r be c o n ­
t r o l l e d by the a i r p o r t , o r be used by a c t i v i t i e s c o m p a t i b l e 
w i t h t h o s e n o i s e l e v e l s . ° 
These c r i t e r i a r e p r e s e n t a major s t e p in the p r o c e s s o f 
e n c o u r a g i n g e f f e c t i v e n o i s e abatement p l ann ing by a i r p o r t 
o p e r a t i o n s . P r i o r t o the e s t a b l i s h m e n t o f these s t a n d a r d s , 
a l l ADAP programs c o n c e r n i n g land a c q u i s i t i o n were j u s t i ­
f i e d under s a f e t y - o r i e n t e d c r i t e r i a . By s p e c i f y i n g the 75 
and 65 L ^ n g u i d e l i n e s , a i r p o r t s p o n s o r s can now pursue p r o ­
grams tha t p r o v i d e f e d e r a l funding f o r " e n v i r o n m e n t a l l y 
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impacted" problem a r e a s . 
I t should be no ted tha t the c r i t e r i a d i s c u s s e d above are 
l e v e l s t ha t d e f i n e p rob lem areas which are a l l o w e d f o r f e d e r a l 
funding c o n s i d e r a t i o n . I t i s n o t mandated t h a t these a reas 
be b rought under the recommended c o n t r o l s . T h e r e f o r e , l o c a l 
a u t h o r i t i e s and a i r p o r t o p e r a t o r s are a l l o w e d the f reedom and 
f l e x i b i l i t y t o a s s e s s each s i t u a t i o n . This i s p a r t i c u l a r l y 
s i g n i f i c a n t b e c a u s e , as no ted i n Chapter I I I , the 75 L&N n o i s e 
zone f o r H a r t s f i e l d I n t e r n a t i o n a l encompasses s e v e r a l m u n i c i p a l ­
i t i e s , i n c l u d i n g 56 ,000 p e o p l e and 23 ,000 r e s i d e n c e s . The 
o b v i o u s problem which now f a c e s a i r p o r t managers i s the task 
o f d e v e l o p i n g a ba l anced no i se - aba t emen t program which p r o ­
v i d e s r e l i e f f o r the n o i s e s u f f e r e r s , a l l o w s op t im a i r f i e l d 
o p e r a t i o n s , and i s e c o n o m i c a l l y p r a c t i c a l . 
A c c i d e n t P o t e n t i a l A n a l y s i s 
Advances i n a i r c r a f t t e c h n o l o g y and s t r i c t o p e r a t i o n a l 
g u i d e l i n e s have made a i r t r a v e l one o f the s a f e s t p o s s i b l e 
means o f t r a n s p o r t a t i o n . However, a i r c r a f t a c c i d e n t s do o c c u r , 
and the r e a l i t y o f such an e v e n t must be c o n s i d e r e d in the 
p lann ing o f a i r p o r t s and t h e i r e n v i r o n s . Land use p l ann ing 
must c o n s i d e r c ra sh hazards and can p r o v i d e an e f f e c t i v e means 
o f d e a l i n g wi th the p rob l em. 
This s e c t i o n d i s c u s s e s the q u a n t i f i c a t i o n and a n a l y s i s 
o f a i r c r a f t c r a sh haza rds . Some o f the background and b a s i c 
c o n s i d e r a t i o n s r e g a r d i n g a i r c r a f t s a f e t y and a c c i d e n t p o t e n ­
t i a l a re f i r s t i l l u s t r a t e d , f o l l o w e d by an o u t l i n e o f a 
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methodology f o r e v a l u a t i n g the c r a sh p o t e n t i a l around an a i r ­
p o r t . The s e c t i o n c o n c l u d e s wi th a summary o f recommended 
p o l i c i e s t o c o n s i d e r i n p l ann ing f o r the p o s s i b i l i t y o f an 
a i r c r a f t c rash near an a i r p o r t . 
Background 
A v i a t i o n and a i r p o r t o p e r a t i o n s have main ta ined an 
e x c e l l e n t r e c o r d o f p r a c t i c i n g s a f e t y and p r e v e n t i n g a c c i d e n t s . 
When compared wi th o t h e r hazards o f the urban env i ronment , the 
danger from a i r p l a n e a c c i d e n t s i s ex t r eme ly l ow . The a p p r o x i ­
mate annual r i s k r a t e o f death r e s u l t i n g from au tomob i l e a c c i ­
den ts i s about 26 .6 p e r 100,000 p o p u l a t i o n ; f r o m w o r k a c c i ­
d e n t s , 19 pe r 1 0 0 , 0 0 0 ; and from home a c c i d e n t s , approx ima te ly 
14 p e r 1 0 0 , 0 0 0 . In c o n t r a s t , the r i s k o f death from an a i r ­
p l ane crash ( f o r a pe r son on the ground) i s l e s s than . 5 pe r 
100,000 p o p u l a t i o n . 2 7 
Commercial a v i a t i o n has main ta ined a pas senge r s a f e t y 
r e c o r d second o n l y t o r a i l t r a v e l . The t rend o f a i r c r a f t 
a c c i d e n t s has been improving s t e a d i l y o v e r the h i s t o r y o f 
a v i a t i o n . However, a i r c r a f t a c c i d e n t s c o n t i n u e t o o c c u r and 
most o f them happen e i t h e r dur ing the approach o r l and ing o p e r ­
a t i o n . The number o f f a t a l app roach -and - l and ing a c c i d e n t s in 
the U. S. has remained a t between two and s i x p e r y e a r f o r 
2 8 
the p a s t 25 y e a r s . 
I t i s no c o i n c i d e n c e t ha t most a i r c r a f t a c c i d e n t s 
o c c u r dur ing the approach o r l and ing o p e r a t i o n . I t i s a t 
t h e s e p o i n t s t ha t the g r e a t e s t demands are p l a c e d upon the 
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performance o f the a i r c r a f t and i t s p i l o t . The problems o f 
l and ing are o f t e n compounded by i n c l e m e n t . w e a t h e r c o n d i t i o n s 
t ha t a re o n l y encoun te r ed a t l o w e r e l e v a t i o n s . A i r c r a f t 
eng ines and s t r u c t u r a l systems are under t h e i r g r e a t e s t s t r e s s 
dur ing t a k e o f f , when maximum power i s a p p l i e d t o l i f t the 
c r a f t i n t o the a i r . ^ 
Planners r e s p o n s i b l e f o r a i r p o r t s and the sur rounding 
area should be aware o f the p o t e n t i a l f o r a i r c r a f t c r a shes 
f o r o b v i o u s r e a s o n s . While the r i s k o f i n v o l v e m e n t i n a c rash 
i s i m p l i c i t l y a c c e p t e d by t h o s e who c h o o s e t o f l y , the g e n e r a l 
p u b l i c may be l e s s aware o f the p o t e n t i a l hazard i n the v i c i n ­
i t y o f a i r p o r t s . The p l anne r must be a b l e t o e v a l u a t e the 
hazards and the r i s k s a f f e c t i n g the a i r p o r t a r ea , t o p r o p e r l y 
gu ide i t s growth and deve lopment . 
Methodology 
Planning f o r p o t e n t i a l a i r c r a f t c r a shes r e q u i r e s 
d e c i s i o n s t o be made based upon the d e g r e e o f r i s k t ha t i s 
f a c e d in an a rea . The same c r i t e r i a used t o e v a l u a t e the r i s k 
due t o na tu ra l hazards such as f l o o d s and ear thquakes can be 
a p p l i e d t o a i r c r a s h e s . The b a s i c c r i t e r i a t ha t must be meas­
ured are magni tude, f r e q u e n c y , and l o c a t i o n . Once t hese 
have been q u a n t i f i e d , r i s k can be e v a l u a t e d t o de te rmine the 
r e l a t i v e s a f e t y o r danger tha t must be c o n s i d e r e d . ^ ° Some 
t echn iques f o r c o n d u c t i n g such an a n a l y s i s are d i s c u s s e d 
b e l o w . I t s h o u l d be n o t e d t ha t the d e s c r i p t i o n s and ana lyses 
t ha t f o l l o w are conce rned o n l y wi th the hazard t o p e o p l e and 
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a c t i v i t i e s on the ground. The d i s c u s s i o n s do n o t i n c l u d e 
a l l o w a n c e s f o r hazard and r i s k f o r p a s s e n g e r s o r crewmembers 
o f an a i r c r a f t i n v o l v e d i n an a c c i d e n t . 
A c c i d e n t Frequency . Frequency r e f e r s t o the number o f 
t imes an even t o c c u r s dur ing a c e r t a i n p e r i o d o f t i m e . Gener­
a l l y , f requency i s i n v e r s e l y r e l a t e d t o magnitude f o r n a t u r a l 
hazards and f o r a i r c r a f t a c c i d e n t s . In o t h e r w o r d s , the l e s s 
the p r o b a b i l i t y o f an e v e n t happen ing , the g r e a t e r i t s s e v e r i t y 
when i t does o c c u r . ^ 
The two f a c t o r s t ha t de te rmine the f r equency o f e v e n t s 
such as aircraft accidents are the accident rate and the num­
b e r o f even t s s u b j e c t t o an i n c i d e n t dur ing a g i v e n p e r i o d o f 
t ime . In e v a l u a t i n g the p o t e n t i a l f o r a i r c r a f t c r a s h e s , t h i s 
means comparing the a c c i d e n t r a t e wi th the number o f annual 
f l i g h t o p e r a t i o n s . • 
Many f a c t o r s e n t e r i n t o de te rmin ing an a c c i d e n t r a t e , 
i n c l u d i n g weather c o n d i t i o n s , type o f a i r c r a f t , o p e r a t i n g 
p r o c e d u r e s around the a i r p o r t , and p i l o t e x p e r i e n c e . G e n e r a l l y , 
i t i s d i f f i c u l t t o d e v e l o p a c c u r a t e a c c i d e n t r a t e s f o r an a i r ­
p o r t from e x p e r i e n c e a t t h a t s i n g l e l o c a t i o n , due t o the l i m ­
i t e d s t a t i s t i c s g e n e r a l l y a v a i l a b l e f o r a n a l y s i s . A t l a n t a ' s 
a i r p o r t , f o r example , has neve r s u f f e r e d a f a t a l a i r c r a f t 
a c c i d e n t . This does n o t mean, however , t ha t the re i s no 
r i s k o f such an a c c i d e n t a t t h a t s i t e . 
For g e n e r a l p l ann ing p u r p o s e s , the use o f a g r o s s 
a c c i d e n t r a t e i s adequate f o r r i s k d e c i s i o n - m a k i n g . One r a t e 
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t ha t has been used i s the o c c u r r e n c e o f 1.38 a c c i d e n t s p e r 
m i l l i o n o p e r a t i o n s , f o r a l l c i v i l a i r c r a f t a c t i v i t y . This 
c o n v e r t s t o one a c c i d e n t pe r 725,000 o p e r a t i o n s . Al though 
t h i s f i g u r e may no t be a c c u r a t e f o r a s p e c i f i c a i r p o r t , i t 
s hou ld i l l u s t r a t e the approximate a c c i d e n t f r equency f o r 
a i r p o r t s in g e n e r a l . ^ 
The p e r i o d o f r e c u r r e n c e o f an a i r c r a f t a c c i d e n t can be 
c a l c u l a t e d by d i v i d i n g the number o f o p e r a t i o n s p e r p o t e n t i a l 
a c c i d e n t (725 ,000 ) by the number o f annual o p e r a t i o n s from 
a runway o r an a i r p o r t . For H a r t s f i e l d A i r p o r t , w i th a p p r o x i ­
mate ly 490,000 o p e r a t i o n s in 1976 , t h i s would r e s u l t i n an 
a c c i d e n t r e c u r r e n c e i n t e r v a l o f about 1.5 yea r s (725 ,000 f 
490,000 = 1 . 4 7 ) . Assuming equa l d i s t r i b u t i o n o f these o p e r a ­
t i o n s among the th ree p a r a l l e l runways. Mountain View would 
be exposed t o the f o l l o w i n g a c c i d e n t r e c u r r e n c e i n t e r v a l s : 
Northwest Mountain View: 
725,000 o p e r a t i o n s p e r a c c i d e n t _ fl fi 
82,000 o p e r a t i o n s f o r R/W 26 L y e a r s 
Southwest Mountain View: 
725,000 o p e r a t i o n s p e r a c c i d e n t . ^ 
164,000 o p e r a t i o n s f o r R/W 27 R and L v e a r s 
Aga in , i t shou ld be no t ed tha t the number o f o p e r a t i o n s 
p e r a c c i d e n t may n o t be a c c u r a t e f o r t h i s p a r t i c u l a r a p p l i c a ­
t i o n . Fur thermore , the assumption t ha t the annual o p e r a t i o n s 
are e v e n l y d i s t r i b u t e d may n o t be v a l i d . However, the a n a l y ­
s i s does i n d i c a t e t ha t the p o t e n t i a l f o r an a i r c r a f t a c c i d e n t 
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on o r near the A t l a n t a a i r p o r t i s a nea r - t e rm p o s s i b i l i t y . 
L o c a t i o n o f A i r c r a f t A c c i d e n t s . As p r e v i o u s l y men­
t i o n e d , most a i r c r a f t a c c i d e n t s o c c u r on o r near the a i r p o r t 
dur ing t a k e o f f o r l and ing o p e r a t i o n s . Data c o l l e c t e d by the 
Na t iona l T r a n s p o r t a t i o n S a f e t y Board on c i v i l a i r c r a f t a c c i ­
dents in C a l i f o r n i a o v e r a n i n e - y e a r p e r i o d i n d i c a t e d tha t 
approx imate ly 72 p e r c e n t o f the a c c i d e n t s o c c u r r e d on the a i r ­
p o r t o r w i t h i n one m i l e o f the runway. F igu re 4 .4 i l l u s t r a t e s 
the r e s u l t s o f t ha t s tudy and shows t ha t a s i g n i f i c a n t d i f f e r ­
ence i n a c c i d e n t f r equency o c c u r s a t 1/4 m i l e from the end o f 
the runway . 3 ^ 
Based upon the s tudy d i s c u s s e d a b o v e , an a rea one m i l e 
from the end o f a runway i s de te rmined t o i n c l u d e most o f the 
a rea s u b j e c t t o a i r c r a f t a c c i d e n t s (75 p e r c e n t ) . This area 
may be broken i n t o two segments t o i d e n t i f y the h i g h a c c i d e n t 
p o t e n t i a l area w i t h i n 1/4 m i l e o f the end o f the runway. The 
wid th o f the a c c i d e n t p o t e n t i a l a rea has been e s t a b l i s h e d t o 
be 1,500 f e e t , o r 750 f e e t each s i d e o f the ex tended runway 
c e n t e r l i n e . This d imens ion i s based upon a i r c r a f t b e h a v i o r 
as the r e s u l t o f p i , o t e r r o r o r mechan ica l f a i l u r e dur ing 
t a k e o f f and l a n d i n g . 3 5 I t s hou ld be no ted tha t t h i s d e f i n e s 
the area s u b j e c t t o the p o i n t o f impact o f an a i r c r a f t a c c i ­
d e n t . I t does n o t c o n s i d e r the e f f e c t s o f d e b r i s and wreck­
age tha t may be s c a t t e r e d from a c r a s h . 
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Figure 4 . 4 . H i s t o r y o f C i v i l A v i a t i o n A c c i d e n t s . i n C a l i f o r n i a , 1964-1973 
S o u r c e : Envicom Corp . Draf t A i r p o r t Study. June, 1976 . 
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A c c i d e n t Magni tude. The magnitude o f an a i r c rash v a r i e s 
g r e a t l y w i th the s i z e , w e i g h t , and speed o f the a i r c r a f t . Den­
s i t y o f p e o p l e on the ground and type o f s t r u c t u r e s impacted 
are a l s o a f a c t o r . 
For t h i s s tudy primary conce rn o f c rash magnitude i s 
the p o t e n t i a l danger t o the i n h a b i t a n t s o f a r e s i d e n t i a l a r ea . 
S tud ie s have been conduc ted t ha t have d e v e l o p e d f a c t o r s and 
formulas f o r e v a l u a t i n g such impac t . The b a s i c equa t ion f o r 
e v a l u a t i n g c rash i m p a c t , as de termined by those s t u d i e s , i s : 
I = K W D 
where : 
I = impact o f c r a s h , i n non -occupan t d e a t h s ; 
K - a c o n s t a n t de termined from h i s t o r i c a l c r a s h e s . 
For t h i s a n a l y s i s , K = ' . 0 0 1 5 , based upon a i r c r a f t 
c r a shes i n t o r e s i d e n t i a l a reas a t : Kenner, 
L o u i s i a n a in 196 7, i n v o l v i n g a DC-8; a t Albany , 
New York in 19 72 wi th a commuter a i r c r a f t ; and a t 
C h i c a g o , I l l i n o i s in 1972 , wi th a Boeing 737. 
W = we igh t o f a i r c r a f t in thousands o f pounds , and 
D = p o p u l a t i o n d e n s i t y , in pe r sons p e r a c r e , a t the 
c r a sh s i t e . 
A p p l i c a t i o n o f these formulas t o the Mountain View 
area ( p o p u l a t i o n d e n s i t y , f o u r p e r s o n s p e r a c r e ) r e s u l t s in 
the f o l l o w i n g f i g u r e s : 
Assume the c rash o f a 350 ,000-pound DC-8; 
I = .0015 x 350 x 4 = 2 . 1 p o s s i b l e d e a t h s . 
Assume the c rash o f a 170 ,000-pound Boeing 727; 
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I = .0015 x 170 x 4 = 1 p o s s i b l e d e a t h . 
Assume the c rash o f a 775 ,000-pound Boeing 747; 
I = .0015 x 775 x 4 = 4 . 7 p o s s i b l e d e a t h s . 
A moral q u e s t i o n a r i s e s r e g a r d i n g the " a c c e p t a b l e " 
l e v e l o f deaths t ha t s h o u l d be a l l o w e d in a g i v e n s i t u a t i o n . 
An assumption o f any l e v e l e x c e p t "no dea ths" i n d i c a t e s tha t 
a p r o p o s a l i s w i l l i n g t o compromise a human l i f e , f o r some 
g a i n . In a c c i d e n t - p o t e n t i a l a r e a s , the i s s u e becomes s i g n i f i ­
c an t in c h o o s i n g the t y p e s o f land use t h a t w i l l be pe rmi t t ed 
t o d e v e l o p and expose the occupan t s t o the r i s k o f be ing k i l l e d 
in an a i r p l a n e a c c i d e n t . 
A s tudy conduc ted f o r Alameda A i r p o r t i n Oakland, C a l i ­
f o r n i a , p roposed tha t e s t a b l i s h i n g a p r o b a b i l i t y o f death 
t ha t i s l e s s than .5 w i l l r e s u l t in odds tha t are g r e a t e r tha t 
no one would be k i l l e d i n the e v e n t o f an a c c i d e n t . There­
f o r e , the s tudy recommended tha t a " c e i l i n g " o f .49 shou ld 
be e s t a b l i s h e d f o r e v a l u a t i n g the land uses sur rounding an 
a i r p o r t t o determine i f p o p u l a t i o n d e n s i t i e s would r e s u l t in 
" a c c e p t a b l e " l e v e l s o f r i s k . 3 7 
By e s t a b l i s h i n g the a c c e p t a b l e l e v e l o f deaths a t . 4 9 , 
the equa t ion f o r e v a l u a t i n g c rash impact can be s o l v e d f o r 
e i t h e r maximum w e i g h t o f a i r c r a f t p e r m i t t e d t o o p e r a t e o v e r an 
a r e a , o r the maximum d e n s i t y o f p o p u l a t i o n t ha t shou ld be 
exposed t o the c rash haza rd . At H a r t s f i e l d I n t e r n a t i o n a l , i t 
i s unreasonab le t o e x p e c t t ha t a i r c r a f t s i z e c o u l d be 
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e f f e c t i v e l y c o n t r o l l e d . The a l t e r n a t i v e , then , i s t o s p e c i f y 
the maximum d e n s i t y o f p o p u l a t i o n f o r the p o t e n t i a l l y - i m p a c t e d 
a rea . This i s de termined be low f o r Mountain View, assuming a 
w o r s t c a se s i t u a t i o n i n v o l v i n g a Boeing 747: 
I = . 49 = .0015 x 775 x Maximum Dens i ty 
.49 .49 
Maximum Dens i ty = .0015 = 775 = .42 p e r s o n s pe r a c r e . 
T h e r e f o r e , i n a reas exposed t o the p o s s i b l e c rash o f a Boe ­
ing 747, the maximum average p o p u l a t i o n f o r the area shou ld 
n o t e x c e e d approx ima te ly .5 p e r s o n s p e r a c r e . P r e s e n t l y , 
Mountain View has a p o p u l a t i o n d e n s i t y o f about two pe r sons 
p e r a c r e . 
Crash Hazard A n a l y s i s and P o l i c y Development 
P u b l i c p o l i c i e s must be d e v e l o p e d t ha t e f f e c t i v e l y c o n ­
t r o l growth around an a i r p o r t . Such p o l i c i e s can be i n f l u ­
enced by the s t u d i e s o f a c c i d e n t p o t e n t i a l t ha t have been 
d i s c u s s e d . By e s t a b l i s h i n g the f requency a t which a c c i d e n t s 
may o c c u r , t he p rob lem i s conf i rmed as a r e a l i t y . The l o c a ­
t i o n i n which a c c i d e n t s may be e x p e c t e d t o o c c u r d e f i n e s the 
area tha t must r e c e i v e the c l o s e s t a t t e n t i o n . Deve lop ing the 
magnitude o f a p o t e n t i a l a c c i d e n t i l l u s t r a t e s the i n t e n s i t y o f 
development and h a b i t a t i o n t ha t can be t o l e r a t e d and s t i l l 
p r o t e c t the p u b l i c . 
Government c o n t r o l s and r e g u l a t i o n s can be used t o 
implement the recommendations, d e v e l o p e d from an a n a l y s i s o f 
a i r c r a f t a c c i d e n t p o t e n t i a l . F l i g h t pa ths can be ad jus t ed 
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t o remove the p o s s i b i l i t y o f an a i r c r a f t c rash from a s e n s i ­
t i v e a r ea . Where new c o n s t r u c t i o n i s p l anned , runway o r i e n t a ­
t i o n can be ad jus t ed w i t h i n the t o l e r a n c e s d i c t a t e d by wind 
c o n d i t i o n s . Zoning r e g u l a t i o n s can r e s t r i c t the development 
o f land uses t ha t w i l l i n t r o d u c e e x c e s s i v e numbers o f p e o p l e 
i n t o a c c i d e n t - h a z a r d a r e a s . 
Summary 
A broad range o f c r i t e r i a and g u i d e l i n e s have been 
d e v e l o p e d f o r e v a l u a t i n g n o i s e impact on a community. The EPA 
h e a l t h - r e l a t e d c r i t e r i a p r o v i d e some l o n g - t e r m g o a l s tha t 
shou ld be pursued , bu t a re un reasonab ly low f o r immediate 
a p p l i c a t i o n . The land use gu ides t h a t are p r e s e n t l y i n use 
a l l o w c o n s i d e r a b l e f l e x i b i l i t y on the p a r t o f the p l a n n e r . 
The f e d e r a l funding tha t i s b e i n g made a v a i l a b l e and the 
l i b e r a l l i m i t s s p e c i f i e d f o r p e r m i t t e d a p p l i c a t i o n shou ld 
encourage c o n s i d e r a b l e a c t i v i t y i n d e v e l o p i n g no i se - aba t emen t 
p r o j e c t s . H o p e f u l l y , some o f the da ta from these p r o j e c t s 
can be used t o d e v e l o p b e t t e r c o m p a t i b i l i t y g u i d e l i n e s and 
n o i s e c r i t e r i a . 
The q u a n t i f i c a t i o n and c o n s i d e r a t i o n o f a i r c r a f t c rash 
hazard i s a t o p i c t h a t i s s t i l l d i s c u s s e d in v e r y guarded 
terms in many a v i a t i o n c i r c l e s . Open d i s c u s s i o n o f a i r p l a n e 
c rashes and the damage they impose have no t been encouraged . 
However, the f i g u r e s d e v e l o p e d by even a crude a n a l y s i s o f 
c rash hazard must be c o n s i d e r e d . 
67 
The s e v e r e damage and the l o s s o f l i f e tha t f o l l o w s an 
a i r p l a n e c rash have been w e l l e s t a b l i s h e d . R e s p o n s i b l e 
o f f i c i a l s must i n s u r e tha t e v e r y p o s s i b l e s t e p has been taken 
t o r educe the r i s k o f damage and d e s t r u c t i o n a s s o c i a t e d wi th 
a v i a t i o n a c c i d e n t s . The p r o c e d u r e s d e s c r i b e d i n t h i s a n a l y s i s 
shou ld be o f some b e n e f i t in h e l p i n g c o n t i n u e tha t e f f o r t . 
CHAPTER FIVE 
ECONOMIC IMPACT OF NOISE 
Economic a n a l y s i s o f f e r s a p o t e n t i a l method f o r e v a l u ­
a t i n g n o i s e i n uni form and u n i v e r s a l l y a c c e p t e d te rms. While 
n o i s e impact may be h i g h l y s u b j e c t i v e , economic impact i s 
g e n e r a l l y e x p r e s s e d i n v e r y d e f i n i t i v e te rms . Peop le may n o t 
understand the s c i e n t i f i c a s p e c t s o f n o i s e , bu t they are 
u s u a l l y ve ry f a m i l i a r wi th s u b j e c t s such as p r o p e r t y v a l u e s . 
No i se i s d i f f i c u l t t o e v a l u a t e i n economic terms, as 
the re are no e f f e c t s tha t remain f o r a n a l y s i s a f t e r a n o i s e 
T O 
s o u r c e i s q u i e t e d . A v a i l a b l e data on n o i s e and i t s impact 
are g e n e r a l l y rudimentary and do n o t l end themselves t o 
economic a n a l y s i s . Most c o s t da ta have been d e v e l o p e d as 
e s t ima ted p e r c e n t a g e s o r components o f o t h e r c o s t s . Many 
o t h e r c o s t s a re e x p r e s s e d i n terms o f o r d e r s o f magnitude o r , 
i n some c a s e s , as educa ted g u e s s e s . 
This c h a p t e r e x p l o r e s the r e c e n t a t tempts tha t have been 
made t o d e f i n e n o i s e i n economic te rms. The f i r s t s e c t i o n o f 
t h i s c h a p t e r d i s c u s s e s the s t u d i e s tha t have been conduc ted 
on the economics o f n o i s e impact as i t a f f e c t s i n d i v i d u a l 
a i r p o r t s and t h e i r su r rounding communi t i es . The second s e c ­
t i o n d e s c r i b e s the e f f o r t s t ha t have been undertaken t o 
ana lyze the economic impacts o f n o i s e as i t a f f e c t s the 
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comple t e sys tem o f a v i a t i o n and the a i r t r a v e l sys tem. 
Economic A n a l y s i s a t the L o c a l L e v e l 
Economic a n a l y s i s o f n o i s e on i n d i v i d u a l communities 
has been l i m i t e d t o q u a n t i f y i n g the c o s t s o f i t s impac t . 
The b e n e f i t s o f n o i s e abatement have been g e n e r a l l y s t a t e d 
o n l y as a r e d u c t i o n o f the c o s t s and do n o t q u a n t i f y i tems 
such as "improved environment" o r " reduced annoyance" . The 
l o c a l c o s t s o f a i r p o r t n o i s e t ha t have been s t u d i e s can be 
grouped i n t o f o u r b a s i c c a t e g o r i e s : p r o p e r t y d e v a l u a t i o n ; 
c o s t s f o r n o i s e easements ; damage awards as a r e s u l t o f l i t i ­
g a t i o n ; and c o s t s t o i n s u l a t e the r e c e i v e r from the n o i s e 
s o u r c e . Each o f t he se i s d i s c u s s e d b r i e f l y b e l o w . 
P rope r ty Deva lua t ion due t o N o i s e Impact 
There has been s i g n i f i c a n t c o n t r o v e r s y o v e r the impact 
o f n o i s e on the market v a l u e o f l a n d , p a r t i c u l a r l y f o r r e s i ­
d e n t i a l p r o p e r t y . As i l l u s t r a t e d i n Chapter Three , a s tudy 
has shown n o i s e t o be one o f the most impor tan t de te rminants 
o f house v a l u e i n Mountain View. However, s t u d i e s have n o t 
suppor ted t h i s h y p o t h e s i s i n a l l a i r p o r t communi t ies . 
One s tudy o f the Los Ange le s area at tempted t o d e t e r ­
mine the d e c r e a s e i n the r a t e o f a p p r e c i a t i o n o f p r o p e r t y 
because o f j e t n o i s e . Out o f e i g h t sample a r e a s , the r a t e 
o f a p p r e c i a t i o n f o r f o u r areas impacted by a i r p o r t n o i s e was 
n o t s i g n i f i c a n t l y d i f f e r e n t from the r a t e f o r homes in the 
a reas u n a f f e c t e d by the n o i s e . * ® Another a n a l y s i s o f a 
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s u b d i v i s i o n i n R o s e d a l e , Long I s l a n d , i n d i c a t e d l i t t l e o r no 
e f f e c t on house v a l u e due t o a i r p o r t n o i s e . The s u b d i v i s i o n , 
l o c a t e d in c l o s e p r o x i m i t y t o Kennedy I n t e r n a t i o n a l A i r p o r t , 
s o l d o u t a t e s t a b l i s h e d market p r i c e s , i n s p i t e o f the appar-
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e n t n o i s e s i t u a t i o n . 
In c o n t r a s t , the r e s u l t s o f s e v e r a l o t h e r s t u d i e s have 
e s t a b l i s h e d t h a t n o i s e may be a f a c t o r i n de te rmin ing house 
v a l u e . Mention has a l r e a d y been made o f the s tudy o f the Moun 
t a i n View a r e a , where n o i s e exposure was s econd o n l y t o house 
s i z e i n de te rmin ing market v a l u e . In ano the r c a s e , an a n a l y ­
s i s o f land s a l e s a d j a c e n t t o the San F r a n c i s c o a i r p o r t i n d i ­
c a t e d t h a t p r o p e r t y v a l u e was s i g n i f i c a n t l y a f f e c t e d by n o i s e . 
P rope r ty v a l u a t i o n i s no t r e l a t e d j u s t t o n o i s e . Sev­
e r a l o t h e r f a c t o r s , such as the market demand f o r r e a l e s t a t e , 
and the a v a i l a b i l i t y o f p r o p e r t y , w i l l have a s i g n i f i c a n t 
e f f e c t on p r i c e . The in t ended use o f the p r o p e r t y w i l l a l s o 
i n f l u e n c e the va lue o f land on the market . 
A s tudy o f the Washington, D. C. a rea e s t ima t ed the 
r e d u c t i o n o f p r o p e r t y v a l u e s in t ha t c i t y t o be about .5 p e r 
c e n t f o r each u n i t o f L ^ n above a base l e v e l o f 55 L ^ n . 
Whi le t h i s f i g u r e was de termined t o be the most a c c u r a t e , 
o t h e r s t u d i e s were no t ed t h a t have p r o p o s e d between .4 and 1.6 
p e r c e n t r e d u c t i o n i n v a l u e p e r u n i t o f L ^ . Assuming a 
d e p r e c i a t i o n o f .5 p e r c e n t p e r u n i t o f L^n/ a house tha t 
would normal ly be app ra i sed a t $50,000 w i th no d e p r e c i a t i o n 
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f o r n o i s e , would be reduced i n v a l u e by about $2,500 i f 
l o c a t e d in an area exposed t o n o i s e l e v e l s o f 55 L ^ n - The 
same h o u s e , i n a 75 n o i s e z o n e , would be reduced i n v a l u e 
by about $5,000 due t o n o i s e e x p o s u r e . F igure 5 .1 i l l u s ­
t r a t e s a summary o f the e s t ima ted impact o f n o i s e exposure 
on p r o p e r t y v a l u e s , as p r e s e n t e d i n the Washington, D. C. 
s t u d y . 4 3 
The v a r i e t y o f i n f o r m a t i o n from the d i f f e r e n t s t u d i e s 
p r e c l u d e s c o n s i d e r i n g the r e s u l t s o f any s i n g l e r e p o r t as a 
f i rm data s o u r c e . However, the t r ends o f the s epa ra t e ana ly ­
se s i n d i c a t e the need t o pursue s tudy o f t h i s area f u r t h e r . 
The f o l l o w i n g comment p r o b a b l y p r o v i d e s the b e s t e s t i m a t e o f 
the p r e s e n t s i t u a t i o n : 
I t i s u n l i k e l y t h a t p r o p e r t y v a l u e s r e f l e c t a l l o f the 
b e n e f i t s o f p o l l u t i o n abatement . In the o p i n i o n o f 
most urban o r env i ronmenta l e c o n o m i s t s , the r e a l e s t a t e 
market r e f l e c t s the more t a n g i b l e a s p e c t s o f p o l l u ­
t i o n . . .The s u b t l e , more i n s i d i o u s l o n g - t e r m h e a l t h 
e f f e c t s o f p o l l u t i o n are l i k e l y t o e scape consumer n o t i c e 
and w i l l n o t be r e f l e c t e d i n market v a l u e s . As a c o n s e -
s e g u e n c e , p r o p e r t y damage e s t i m a t e s must be supplemented 
w i t h a d d i t i o n a l damage i n f o r m a t i o n . . . . 4 ^ 
Costs f o r No i se Easements 
The purchase o f " f l y o v e r " easements has been used as 
a method o f compensat ing p r o p e r t y owners f o r the t h e o r e t i c a l 
l o s s i n va lue r e s u l t i n g from a i r p o r t o p e r a t i o n s . Through 
easements , p r o p e r t y owners may be a l l o w e d t o r e t a i n t i t l e 
t o t h e i r p r o p e r t y and use the land w i t h i n the r e s t r i c t i o n s 
o f the easement . A summary of the c o s t f o r f l y o v e r e a s e ­
ments a t f i v e d i f f e r e n t a i r p o r t s i s shown i n F igure 5 . 2 . As 
Summary o f A i r c r a f t Noi se P o l l u t i o n S t u d i e s 
P e r c e n t Reduc t ion 
Study 
F u n c t i o n a l 
Form f o r 
N o i s e 
N o i s e 
C o e f f i c i e n t R 2 
Bes t Marginal 
Damage 
Est . 
Range o f 
N o i s e 
Values 
in Average 
P r o p e r t y Value 
p e r Uni t NEF 
Emerson a Log - 0 . 0 0 1 0 .79 -5105/NEF 100-125 CNR 0 .6 
P a i k b Log - . 6 0 t o - . 7 6 0 .76 -5455/NEF 2 0 - 40 NEF 1.6 
D y g e r t c Semi-Log - 0 . 0 0 5 t o - 0 . 0 0 7 0 .60 -5140/NEF 2 5 - 45 NEF 0 .5 
Price** L inea r - 1 . 2 0 7 0 .50 -5100/NEF 2 5 - 45 NEF 0 . 4 
a F o r CNR 1 1 0 - 1 1 5 . Emerson e s t i m a t e s damages a t $42/CNR f o r a $20,000 home in 1967. Expanding 
t h i s f i g u r e by a f a c t o r o f 1.50 t o c o n v e r t t o NEF y i e l d s 513/NEF. Th i s damage was then e x - , 
panded by 1.40 f o r a $26 ,000 home and by 1.20 t o c o n v e r t t o 1970 d o l l a r s . 
D P a i k e s t i m a t e s the mean e l a s t i c i t y f o r a l l t h r ee a i r p o r t s combined t o be - 0 . 6 5 . For NEF 4 0 , 
a u n i t change amounts t o 2 . 5 0 p e r c e n t o r about a 1.62 p e r c e n t a g e r e d u c t i o n i n p r o p e r t y v a l u e . 
For a $28,000 home, t h i s amount t o $454/NEF. 
c E s t i m a t e d f o r a 0 .5 p e r c e n t r e d u c t i o n i n p r o p e r t y va lue f o r a $2 8,000 home. 
F igure 5 . 1 . Es t imated Impact o f N o i s e Exposure on P r o p e r t y Values 
S o u r c e : Jon P. N e l s o n , The E f f e c t s o f Mobi l e Source A i r and N o i s e P o l l u t i o n 
on R e s i d e n t i a l P rope r ty V a l u e s . 
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Number o f Maximum Minimum 
C i t y Easements Pa id Pa id Range Average 
Columbus, Ohio 30 $6 ,670 $ 870 $5,800 $2 ,414 
Denver , 
C o l o r a d o 32 1,751 931 820 1,000 
Des Moines , Iowa — 2 ,000 1,200 800 
S e a t t l e , 
Washington — — — — 4 ,200 
J a c k s o n v i l l e , 
F l o r i d a — 9 ,000 250 8,750 4 ,625 
F i g u r e 5 . 2 . Cos t o f F l y o v e r Easements a t F ive A i r p o r t s 
S o u r c e : U. S. EPA, The Economic Impact o f N o i s e . 
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i l l u s t r a t e d , f l y o v e r easements may range from $1,000 t o more 
than $ 4 , 6 0 0 . The method o f a s s e s s i n g the v a l u e o f the e a s e ­
ments w i l l vary between c i t i e s . In S e a t t l e , easements were 
a c q u i r e d a t a c o s t equa l t o the p r i c e d i f f e r e n t i a l between the 
a f f e c t e d p r o p e r t y and s i m i l a r p r o p e r t y removed from the a i r ­
p o r t n o i s e . Under t h i s method, easements c o s t app rox ima te ly 
15 t o 20 p e r c e n t o f f a i r market v a l u e . ^ 
Easements are a p o t e n t i a l l y u s e f u l t o o l in h e l p i n g 
a l l e v i a t e the n o i s e p rob lem and shou ld be c o n s i d e r e d as p a r t 
o f a no i se - aba t emen t s t r a t e g y . The s t a t i s t i c s no ted in F i g ­
ure 5 .2 may p r o v i d e ' some guideline for e s t i m a t i n g approximate 
c o s t o f f l y o v e r easements . However, the b road range in the 
compensat ion p a i d among the f i v e c i t i e s i l l u s t r a t e s the need 
t o a s s e s s each s i t u a t i o n i n d e p e n d e n t l y . 
Damage Awards R e s u l t i n g from L i t i g a t i o n 
The damages tha t the c o u r t s have awarded f o r the " tak­
i n g " o f p r o p e r t y by a i r c r a f t o p e r a t i o n s are o f t e n c o n s i d e r e d 
an i n d i c a t o r o f the c o s t o f a i r p o r t n o i s e . The 1962 case o f 
Gr iggs v . A l l e g h e n y s e t the p r e c e d e n t t h a t the r i g h t s o f 
a i r p o r t n e i g h b o r s were b e i n g taken by a i r p o r t o p e r a t i o n s . ^ 6 
In 19 70 , the C a l i f o r n i a S u p e r i o r Court r u l e d in f a v o r o f the 
p l a i n t i f f s i n Aaron v . C i t y , i n awarding damages t o more than 
600 homeowners in the v i c i n i t y o f Los Ange les A i r p o r t . ^ 
F igure 5 .3 i l l u s t r a t e s the d i s t r i b u t i o n o f the damages c l a i m e d , 
which t o t a l l e d more than $ 2 , 0 0 0 , 0 0 0 , 0 0 0 . At the p r e s e n t t i m e , 
Number o f T o t a l Average Damages 
L i t i g a n t Households Damage Claimed Range p e r Household 
I n d i v i d u a l s 30 $ 3 ,342 ,725 $ 1 ,148 ,950 $ 111 ,428 
Groups o f 
I n d i v i d u a l s 594 1 1 , 1 8 9 , 0 0 0 3 ,928 ,000 1 8 , 8 3 7 
O r g a n i z a t i o n s 61 ,212 2 , 8 0 0 , 0 0 0 , 0 0 0 2 , 3 0 0 , 0 0 0 , 0 0 0 45 ,743 
No te : Some o f the c a s e s are s t i l l p e n d i n g . 
F igu re 5 . 3 . Summary o f L i t i g a t i o n A g a i n s t Los Ange l e s I n t e r n a t i o n a l A i r p o r t 
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more than $45 ,000 ,000 o f t he se c l a ims are s t i l l o u t s t a n d i n g , 
4 8 
pending c o u r t r u l i n g s . 
Whi le c o u r t l i t i g a t i o n may be an i n d i c a t o r o f a c t i v i t y 
o r un res t around an a i r p o r t , i t may n o t r e p r e s e n t a c t u a l c o s t s 
t ha t can be a t t r i b u t e d t o n o i s e . This i s i l l u s t r a t e d in the 
d i s p a r i t y between the amount c l a imed i n the Los Ange les c a s e 
and the amount s t i l l under j u d i c i a l c o n s i d e r a t i o n . P r e s e n t l y , 
the c o u r t s are t r y i n g t o d e v e l o p an e q u i t a b l e method o f a s s i g n ­
ing such damages. In most c a s e s , a c t u a l damages awarded are 
determined by s u b j e c t i v e a p p r a i s a l o f i n d i v i d u a l p r o p e r t i e s , 
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as opposed t o a p p l y i n g a uniform s tandard o f e v a l u a t i o n . 
I n s u l a t i n g the R e c e i v e r from the Noise Source 
I n s u l a t i n g an i n d i v i d u a l o r a c t i v i t y from n o i s e can be 
accompl i shed i n two ways : the r e c e i v e r can be removed an 
adequate d i s t a n c e away from the n o i s e , o r the r e c e i v e r can be 
p r o t e c t e d by s o u n d p r o o f i n g a t a g iven l o c a t i o n . The c o s t o f 
bo th o f t he se methods i s a d i r e c t c o s t o f n o i s e abatement and 
i s e a s i l y q u a n t i f i e d . The problem o f e v a l u a t i n g such c o s t s 
i s in de te rmin ing the degree o f p r o t e c t i o n tha t i s n e c e s s a r y . 
The c o s t o f p r o v i d i n g a " n o i s e r i g h t - o f - w a y " around an 
a i r p o r t i s the sum o f the c o s t s t o purchase the land and the 
c o s t s t o r e l o c a t e the o r i g i n a l owners . As p r e v i o u s l y n o t e d , 
a land a c q u i s i t i o n f o r Mountain View w i l l c o s t approx ima te ly 
$16 m i l l i o n . The program w i l l r e s u l t in the a c q u i s i t i o n o f 
o v e r 400 hous ing u n i t s on 450 a c r e s o f land and the r e l o c a ­
t i o n o f more than 1,600 p e o p l e . In Los A n g e l e s , a s i m i l a r 
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program w i l l c o s t $300 m i l l i o n t o a c q u i r e a lmost 2 ,000 
homes l o c a t e d on 400 a c r e s o f l a n d . O b v i o u s l y , the c o s t f o r 
such a program w i l l depend upon the c o n d i t i o n s a t each s i t e 
and w i l l g e n e r a l l y be a f u n c t i o n o f p o p u l a t i o n d e n s i t y and 
p r o p e r t y v a l u e . I t shou ld be n o t e d t ha t t he se f i g u r e s do no t 
c o n s i d e r any subsequent impact t h a t may r e s u l t from the r e l o c a ­
t i o n o f the d i s p l a c e d f a m i l i e s . I f programs o f t h i s type were 
undertaken on a b road s c a l e , the impact on the hous ing market 
and o t h e r a s p e c t s o f the economy would be s i g n i f i c a n t . ^ 0 
S e v e r a l s t u d i e s have been conduc ted t o e v a l u a t e the 
f e a s i b i l i t y o f s o u n d p r o o f i n g houses l o c a t e d i n n o i s e - i m p a c t e d 
a r e a s . Two o f the more prominent s t u d i e s were t h o s e conduc ted 
by B o l t , Beranek, and Newman and by Wyle L a b o r a t o r i e s . The 
r e s u l t s o f these two s t u d i e s are d i s c u s s e d b r i e f l y b e l o w . A l l 
c o s t e s t i m a t e s are i n 1977 d o l l a r s . 
The B o l t Beranek and Newman Study. The BBN s tudy was 
conduc ted f o r Los Ange les I n t e r n a t i o n a l A i r p o r t and p roduced 
c o s t e s t i m a t e s t o soundproof a 1 ,000-square f o o t home. The 
o b j e c t i v e o f the s tudy was t o de te rmine the c o s t s t o r educe 
a i r c r a f t n o i s e w i t h i n a t y p i c a l house t o i m p e r c e p t i b l e l e v e l s . 
The s tudy was based upon h y p o t h e t i c a l c o n d i t i o n s and the use o f 
t h e o r e t i c a l l y - p r o v e n s o u n d p r o o f i n g t e c h n i q u e s . There was 
no f i e l d a p p l i c a t i o n o f the p r o p o s e d t echn iques t o v e r i f y 
e i t h e r b u i l d i n g c o s t o r a c t u a l n o i s e r e d u c t i o n . 
The r e s u l t s o f the BBN s tudy are i l l u s t r a t e d in 
F igu re 5 . 4 . The n o i s e r e d u c t i o n no ted i s i n a d d i t i o n t o the 
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B o l t Beranek and Newman's Es t imate o f the P robab le Range o f 
M o d i f i c a t i o n Costs f o r a 1 ,000-Square Foo t House, 19 66 
( E x c l u s i v e o f Costs f o r V e n t i l a t i o n ) 
No i se I n s u l a t i o n Improvement 
House Type 5-10 PNdB 10-15 PNdB 15-20 PNdB 
L i g h t E x t e r i o r Wal l s $510 $3,150 $7,880 
(wood, m e t a l , s t u c c o . t o t o t o 
o r c o m p o s i t i o n ) $1 ,615 $4,725 $8,865 
Heavy E x t e r i o r Wal l s $510 $3,150 $5,515 
( b r i c k , masonry, o r t o t o t o 
c o n c r e t e b l o c k ) $1 ,615 $4,725 $6,700 
Cost Est imates f o r I n s t a l l a t i o n o f House 
A i r C o n d i t i o n i n g f o r a 1 ,000-Square Foot House 
Type o f System 
Room Uni ts 
C e n t r a l - U t i l i z i n g 
E x i s t i n g Duct ing 
Cen t ra l - New Duct ing 
Required 
Approximate I n s t a l l a t i o n Cos t s 
$985 - $1,180 
$988 - $1 ,775 
$2,365 - $3,150 
F igure 5 . 4 . Cos ts f o r Soundproof ing R e s i d e n t i a l S t r u c t u r e s 
S o u r c e : U. S. EPA, Economic Impact o f N o i s e . 
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app rox ima te ly 15 dB p r o t e c t i o n a f f o r d e d by a s tandard hous ing 
u n i t i n good c o n d i t i o n . 
The Wyle L a b o r a t o r i e s Study. Wyle L a b o r a t o r i e s a l s o 
conduc ted a s tudy o f the c o s t t o soundproof houses in the Los 
Ange le s area from a i r p l a n e n o i s e . However, a major d i f f e r e n c e 
between the two s t u d i e s i s t ha t a c t u a l e x i s t i n g houses were 
soundproofed as n e c e s s a r y t o a t t a i n c e r t a i n l e v e l s o f n o i s e 
r e d u c t i o n . T h e r e f o r e , the Wyle s tudy p r o v i d e s e s t i m a t e s 
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tha t have been v e r i f i e d through a c t u a l f i e l d a p p l i c a t i o n . 
The Wyle p r o j e c t p r o v i d e d s o u n d p r o o f i n g in each house 
t o achieve one o f t h ree d i f f e r e n t d e g r e e s o r " s t a g e s " o f 
n o i s e r e d u c t i o n . The o b j e c t i v e s o f the th ree s t a g e s were as 
f o l l o w s : 5 3 
1. Stage One p r o v i d e d the minimal amount o f i n s u l a ­
t i o n . B a s i c a l l y , s t a g e one homes were m o d i f i e d t o 
p r o v i d e the owners wi th the o p t i o n o f l i v i n g wi th 
d o o r s and windows c l o s e d . This r e q u i r e d the 
i n s t a l l a t i o n o f f o r c e d a i r v e n t i l a t i o n systems and 
minor m o d i f i c a t i o n s t o d o o r s and windows. 
2 . S tage Two r e q u i r e d the m o d i f i c a t i o n s p r o v i d e d by 
s t a g e o n e , p lu s major improvements t o e x t e r i o r d o o r s 
and windows and beamed c e i l i n g s . 
3* Stage Three p r o v i d e d a l l o f the improvements i n 
s t a g e s one and two p lu s a comple te m o d i f i c a t i o n o f 
the r o o f and c e i l i n g s y s t e m s , f l o o r s , and w a l l s . 
A c t u a l c o s t s f o r the m o d i f i c a t i o n s and the t a r g e t l e v e l o f 
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n o i s e r e d u c t i o n were as f o l l o w s : 
Stage One: $5 ,457 p e r h o u s e , o r $3 .57 pe r square f o o t 
o f f l o o r a r e a , t o a c h i e v e a n o i s e r e d u c t i o n 
o f 25 dB SIL . 
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Stage Two: $8,19 4 p e r h o u s e , o r $5 .36 p e r square f o o t 
o f f l o o r a r e a , t o a c h i e v e a n o i s e r e d u c t i o n 
o f 35 dB SIL. 
Stage Three : $21,335 p e r h o u s e , o r $13.9 4 p e r square 
f o o t o f f l o o r a rea , t o a c h i e v e a n o i s e 
r e d u c t i o n o f 45-50 dB SIL. 
The SIL d e s c r i p t o r (Speech I n t e r f e r e n c e L e v e l ) t ha t was used t o 
gauge the improvements i s based upon the a r i t h m e t i c average o f 
sound p r e s s u r e l e v e l s i n the th ree o c t a v e bands c e n t e r e d a t 
5 0 0 , 100 , and 2 ,000 h e r t z . T h e r e f o r e , SIL canno t be equa ted 
d i r e c t l y wi th PNdB, o r the d e s c r i p t o r s used in t h i s s tudy such 
as I*£ n . N u m e r i c a l l y , sounds on the SIL s c a l e are app rox ima te ly 
20 dB l e s s than the va lue f o r the same sound expressed in PNdB. 
Upon c o m p l e t i o n o f the s o u n d p r o o f i n g program, a su rvey 
was conduc ted t o e v a l u a t e the p e r c e i v e d improvement , as r a t e d 
by the occupan t s o f the t e s t h o u s e s . The r e s u l t s o f the su rvey 
are i l l u s t r a t e d i n F igure 5 . 5 . A s i g n i f i c a n t c o n c l u s i o n drawn 
from the survey was tha t the occupan t s o f homes w i th the Stage 
One m o d i f i c a t i o n s p e r c e i v e d l i t t l e , i f any, improvement i n 
n o i s e l e v e l s . Among the owners o f houses wi th Stage Two and 
Three m o d i f i c a t i o n s , most were s a t i s f i e d tha t t he re had been 
some improvement in the i n t e r i o r n o i s e l e v e l s . However, i n 
t hose areas where the e x t e r i o r n o i s e l e v e l s warranted the Stage 
Three improvements , the homeowners c o n s i d e r e d the o u t s i d e n o i s e 
t o o h igh t o be u n s a t i s f a c t o r y f o r r e s i d e n t i a l u s e . T h e r e f o r e , 
Stage Two appears t o be the o n l y r e a l i s t i c deg ree o f sound­
p r o o f i n g tha t shou ld be c o n s i d e r e d . 5 ^ 









YES N O YES N O YES N O YES N O 
DO THE OLRCRAFT EVER... 
A STARTLE YOU? 24 15 1 0 2 7 1 7 1 0 7 2 0 
B KEEP YOU FROM GOING LO STEEP? 1 9 2 0 1 4 23 1 2 1 5 7 2 0 
C WAKE YOU UP? 26 1 3 16 21 2 0 7 1 1 16 
D INTEFERE WITH LISTENING TO TV 
OR RADIO? 
37 2 1 9 1 8 26 1 1 3 14 
E MOKE THE TV PICTURE FLICKER? 2 9 1 0 21 1 6 1 9 8 1 4 1 3 
F MAKE THE HOUSE VIBRATE OR 
SHAKE? 
36 3 2 8 9 2 7 0 2 3 4 
G INTERFERE WITH CONVERSATION? 3 8 1 1 7 2 0 2 7 0 1 2 1 5 
H DISTURB YOUR REST OR 
RELAXATION? 
30 9 1 1 26 2 0 7 6 2 1 
I INTERFERE WITH OR DISTURB 
ONY OTHER ACTIVITY? 
IF YES, SPECIFY O N E 
O N L Y 
28 1 1 
CO
 2 9 1 7 1 ° 5 2 2 
J BOTHER, ANNOY OR DISTURB 
YOU IN ANY OTHER WAY? 
IF YES, SPECIFY 
O N E O N L Y 
15 24 6 31 1 2 1 5 5 2 2 
TABLE C-L - COMPARISON OF BEFORE-SOUNDPROOFING AND AFTER-SOUNDPROOFING RESPONSES TO QUESTIONS ON SPECIFIC 
ACTIVITIES INTERFERED WITH. 
F I G U R E 5 . 5 . Resu l t s O F P O S T - S O U N D P R O O F I N G S U R V E Y , L O S A N G E L E S C O U N T Y 
S O U R C E : W Y L E C O R P . R I N A L R E P O R T C N T H E HOMA S O U N D P R O O F I N G P R O ^ C 4 -
M A R C N , 1 3 7 0 . " *• : R * 
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In summary, b o t h the BBN s tudy and the Wyle Labora­
t o r i e s P r o j e c t i n d i c a t e t ha t some d e g r e e o f s o u n d p r o o f i n g i s a 
f e a s i b l e a l t e r n a t i v e f o r r e d u c i n g a i r c r a f t n o i s e impac t . How­
e v e r , the economic o r p r a c t i c a l f e a s i b i l i t y w i l l depend upon 
the deg ree o f s o u n d p r o o f i n g r e q u i r e d . A l s o , an o b v i o u s s h o r t ­
coming o f s o u n d p r o o f i n g i s t ha t i t has no e f f e c t on e x t e r i o r 
n o i s e l e v e l s . T h e r e f o r e , no amount o f s o u n d p r o o f i n g can f u l l y 
s o l v e a n o i s e p rob lem where o u t d o o r n o i s e l e v e l s must a l s o be 
c 7 
r e d u c e d . 
Economic A n a l y s i s a t the System L e v e l 
The most s i g n i f i c a n t c o n t r i b u t i o n s t o improving the a i r 
p o r t n o i s e s i t u a t i o n have been the e f f o r t s t o d e v e l o p q u i e t e r 
a i r c r a f t . The programs c u r r e n t l y underway have been gene ra t ed 
as the r e s u l t o f Fede ra l A v i a t i o n R e g u l a t i o n , Par t 36 , o f 
December, 1969 which imposed n o i s e l i m i t s on new t y p e s o f com­
m e r c i a l a i r c r a f t . These r e g u l a t i o n s were amended i n 19 73 t o 
impose the same l i m i t s on newly-p roduced a i r c r a f t , r e g a r d l e s s 
o f t h e i r da te o f c e r t i f i c a t i o n . The r e s u l t o f t he se r e g u l a ­
t i o n s has been a s t e a d y r e d u c t i o n i n n o i s e l e v e l s a t a i r p o r t s 
5 8 
as the new, q u i e t e r j e t s come i n t o o p e r a t i o n . 
The DOT-NASA Study 
The programs gene ra t ed by the U. S. Department o f 
T r a n s p o r t a t i o n and NASA t o d e v e l o p a q u i e t e r a i r c r a f t have 
i n c l u d e d an economic a n a l y s i s o f the v a r i o u s a l t e r n a t i v e s . 
The a n a l y s i s i s based upon the development o f a mode l , o r 
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" f i c t i t i o u s " a i r p o r t , w i th o p e r a t i o n s r e p r e s e n t i n g the p r e s e n t 
and planned a i r t r a v e l demands. Development and o p e r a t i n g 
c o s t s were then assembled and compared wi th the a n t i c i p a t e d 
b e n e f i t s from the program. 
The e lements o f the program are as f o l l o w s : 
(1) Implement a Two-Segment Approach. Requi re a i r c r a f t t o 
f o l l o w an approach i n t o an a i r p o r t by f i r s t u s ing a 
6° g l i d e s l o p e t o an i n t e r c e p t p o i n t and then f o l l o w 
a 3° g l i d e s l o p e t o l a n d i n g . This would be in compar i ­
son t o a 3° g l i d e s l o p e f o r the e n t i r e approach , as i s 
now g e n e r a l p r a c t i c e . I t shou ld be no t ed t h a t t h i s 
system w i l l have l i t t l e e f f e c t on the 75 L^N a r e a , as 
most a i r c r a f t are on the 3° segment b e f o r e the 75 L ^ n 
c o n t o u r c l o s e s . 
( 2 ) R e t r o - f i t J T 8 D a n d J T 3 D E n g i n e s w i th A c o u s t i c a l l y -
Treated N a c e l l e s . The study assumes tha t a l l c i v i l i a n 
a i r c r a f t c o u l d be r e t r o - f i t t e d wi th the q u i e t n a c e l l e s 
by the end o f 1978. 
(3) R e t r o - f i t JT8D Engines wi th M o d i f i e d Fan Systems ( R E F A N ) 
and R e t r o - F i t JT3D Engines wi th A c o u s t i c a l l y - T r e a t e d 
N a c e l l e s . The s tudy assumes tha t a l l c i v i l i a n - p o w e r e d 
a i r c r a f t c o u l d be m o d i f i e d by the end o f 19 81 . 
These th ree e lements were s e l e c t e d as the optimum a l t e r n a t i v e s 
from a number o f d i f f e r e n t c h o i c e s us ing the engine types and 
m o d i f i c a t i o n s no ted a b o v e . The program was e v a l u a t e d through an 
a n a l y s i s o f the inves tmen t and o p e r a t i n g c o s t s f o r each e l emen t , 
the r e d u c t i o n in NEF/L^ n l e v e l s , and the p e r c e n t a g e o f n o i s e -
C Q 
impacted p o p u l a t i o n which e x p e r i e n c e reduced n o i s e l e v e l s . * 
A summary o f the program c o s t s i s i l l u s t r a t e d by Figure 
5 . 6 . These c o s t s r e p r e s e n t the expense o f implement ing the 
e lements o f the program. F igure 5 .6 a l s o shows the l o n g - t e r m 
c o s t s o f the e f f e c t s o f the program a f t e r the r e t r o - f i t t e d 
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a i r c r a f t are phased o u t o f the f l e e t . The c o s t i s p r e d i c t e d t o 
be the g r e a t e s t dur ing the 1 9 8 0 ' s , when most o f the e x i s t i n g 
a i r c r a f t would be put through the r e f i t program. A f t e r tha t 
t i m e , new and q u i e t e r a i r c r a f t w i l l b e g i n t o r e p l a c e the o l d e r 
p l a n e s wi th the r e f i t package . 
The program b e n e f i t s are i l l u s t r a t e d i n F igure 5 . 6 , 
which shows the r e d u c t i o n i n p o p u l a t i o n impacted by a i r p o r t 
n o i s e as a r e s u l t o f the program improvements . F igu re 5 .6 a l s o 
i l l u s t r a t e s the c o n v e r s i o n o f these b e n e f i t s t o monetary f i g ­
u r e s , based upon the improved p r o p e r t y v a l u a t i o n tha t r e s u l t s 
from the r e d u c t i o n i n area impacted by a i r p o r t n o i s e . 
A f i n a l a n a l y s i s o f the program i s i l l u s t r a t e d by F i g ­
ure 5 . 7 . The C o s t / B e n e f i t a n a l y s i s p r e s e n t e d by the f i g u r e 
i n c l u d e s d i f f e r e n t p e r i o d s o f t ime f o r e v a l u a t i o n a t v a r i o u s 
o p p o r t u n i t y c o s t s o r d i s c o u n t r a t e s . A n a l y s i s o f the B e n e f i t / 
Cos t r a t i o s i n d i c a t e s t ha t the two-segment approach and the 
combina t ion o f the two-segment approach w i th the eng ine 
6 0 
n a c e l l e t rea tment are a c c e p t a b l e a l t e r n a t i v e s . 
Impact o f the DOT Study on A t l a n t a 
As p a r t o f the DOT s t u d y , a survey was conduc ted o f 2 3 
a i r p o r t s t o determine the e f f e c t s o f the v a r i o u s a l t e r n a t i v e s 
on land area and p o p u l a t i o n impacted by d i f f e r e n t n o i s e l e v e l s . 
A t l a n t a ' s H a r t s f i e l d I n t e r n a t i o n a l A i r p o r t was one o f the 23 
a i r p o r t s s e l e c t e d f o r the s t u d y . F igure 5 .9 i l l u s t r a t e s the 
r e s u l t s o f t ha t a n a l y s i s , as compared w i th the r e s u l t s f o r the 
e n t i r e group o f 23 a i r p o r t s . 6 ^ 
AJWUAL ACCXECATZ COSTS DUE TO AIRCRAFT 
POISE ABATEMENT, 1975-1997 
( M i l l i o n * of S) 
SAM8D/3D and RTN8D/SAM3D Tvo-Seg. 
Tear 
Tvo-Seg. and Two-S<g. Approach 
Approach Approach Only 
1973 $ 24.1 
1976 154.8 $103.1 $25.0 
1977 262.8 179.6 50.0 
1978 352.4 456.1 
1979 24.2 510.1 
1980 25.3 834.8 
1981 26.5 1211.5 
1982 27.7 209.0 
1983 28.9 218.4 
1984 28.1 226.4 
1985 25.1 232.8 
1986 21.8 239.2 
1987 17.7 204.8 
1988 12.8 146.5 
1989 6.8 82.0 
1990 2.7 56.3 
1991 0.6 46.3 
1992 0 .1 45.3 
1993 — 33.5 _ 
1994 — 19.2 _ 
1995 — 10.9 
1996 — 6.3 
1997 — 2.2 — 
Source: U. S. Department of Transpor ta t ion , Of f ice of Noise Abate­
ment, unpublished support ing data for A i r p o r t Noise Reduction Fore­
cas t : Voluae 1 — S u r a n a r y Report for 23 A i r p o r t s (Final R r p o r t ) , 
DOT-TST-75-3 ( S p r i n g f i e l d , V i r g i n i a : Nat ional Technical In fonaat iou 
Serv ice , October 1 9 7 4 ) . These data are sumaarized i n the DOT report 
on page 4 - 9 . 
ANNUAL AGGREGATE COSTS DUE TO A IRCRAFT NOISE ABATEMENT, 1 9 7 5 - 1 9 8 2 
( H i l l l o n s of S) 
Year 
Abatement 
f rograa 1975 1976 1977 1978 1979 1960 1981 1982 
Tvo-SeR. Approach 
Investsent — $ 25.0 $ 30.0 — — — — — 
SAM8D/3D 
Investment 
Lost t l s t t 
Op. coata 
























T o t a l $24.1 • $129.8 $212.8 $352.4 $ 24.2 $ 25.3 $ 26.5 $ 27.7 
UTAN8D / SAM3D 
Investment 






























T o t a l $ 78.1 $129.6 $456.1 $510.1 $834.8 $1211.5 $209.0 
Figure 5 . 6 . Annual Aggrega te Costs f o r A i r c r a f t No i se Abatement. 
S o u r c e : Jon P. N e l s o n , The E f f e c t s o f Mobi l e Source A i r and : io i se 
P o l l u t i o n on R e s i d e n t i a l P roper ty V a l u e s . A p r i l , 19 75 . 
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IMPACT OR AIRCRAFT NOISE ABATEMETT 
OH BOISE EXPOSURE, 1972 CO 1987 
YEAR 
ABATEMENT 1 
PROGRAM* 1972 1975 1978 1981 1987 
HO CHANG* 
A NEF 0.0 -2.1 -2.1 -2.5 -2.4 
IFF. (Z) 100.0 84.0 72.0 67.0 70.0 
T*O-SE«,. APP. 
A NEF 0.0 0.0 -0.5 -0.6 -0.6 
IFF. (Z) 100.0 04.0 61.0 54.0 55.0 
SAM3D/80 AND 
TWO-SEG. APP. 
A NEF 0.0 0.0 -2.2 -2.2 -1.9 
EFF. (Z) 100.0 84.0 45.0 44.0 43.0 
8JN8D/SANJ0 
AND TVO-SEG. APP. 
6 NET 0.0 -0.0 -2.2 -5.9 -5.5 
EFF. (Z) 100.0 84.0 45.0 14.0 16.0 
•THA A NEF DATA WERE SUPPLIED TO THA AUTHOR BY JOHN E. VESLER, OFFICE 
OF NOISE ABATEMENT, U. S. DEPARTMENT OF TRANSPORTATION. THE EFFI­
CIENCY FACTOR, EFF. ( X ) , Is THE PERCENTAGE OF 1 9 7 2 n o l e e - I m p a c t e d p o p ­
ULATION REMAINING INALDE NEF 30 IN ANY GIVEN YEAR FROM U . S. D e p a r t ­
MENT OF TRANSPORTATION, OFFICE OF NOISE ABATEMENT, AIRPORT N o i s e R e ­
DUCTION FORECAST: V o l i r a e 1 — S u c m a r y R e p o r t FOR 2 3 A i r p o r t s ( F i n a l 
REPORT). D 0 T - T S T - 7 5 - 3 (SPRINGFIELD, VIRGINIA: NATIONAL TECHNICAL 
INFORMATION SERVICE, OCLOBER 1 9 7 4 ) , p . 3 - 3 3 . 
ANNUAL AGGREGATE BENEFITS FROM AIRCRAFT NOISE ABATEMENT, 1975-1997 
(MILLIONS OF S) 
BENEFITS PER SAM3D/8D AND RFN8D/SAM3D AND 
PERSON PER TVO-SEG ;. APP. TWO-SEJJ. APP. TVO-SE*. APP. NO CHANGE 
TEAR NEF LOW HIGH LOW HIGH LOW HIGH LOW H i g h 
1975 $ 5.68 $ 3.63 $ 4.33 $16.01 $ 19.06 $16.01 $ 19.06 $ 61.12 $ 72.76 
1976 6.08 7.08 9.27 28.97 40.80 28.97 40.80 62.31 77.88 
1977 6.51 10.22 14.88 38.01 65.33 38.01 65.53 63.38 83.39 
1978 7.00 13.02 21.35 42.27 93.94. 42.27 93.94 64.56 89.67 
1979 7.49 14.28 24.34 44.90 100.52' 54.34 156.72 71.75 102.02 
1980 8.01 15.57 27.63 47.68 107.49 55.43 227.60 79.37 115.61 
1981 8.57 16.93 31.35 50.60 115.01 43.18 308.43 87.56 130.69 
1982 9.00 17.84 32.94 51.74 118.04 45.86 320.07 92.00 136.32 
1983 9.45 18.79 34.59 52.87 121.05 48.66 332.04 96.64 142.15 
1984 9.92 19.78 36.30 53.97 124.05 51.59 344.31 101.48 148.19 
198." 10.42 20.84 38.12 55.10 127.12 54.70 357.22 106.61 154.58 
198B 10.94 21.94 40.02 56.19 130.13 57.92 J70.37 111.94 161.16 
1987 11.49 23.12 42.03 57.26 133.17 61.68 385.49 117.75 168.21 
1988 12.06 17.49 31.80 43.27 100.65 46.61 291.32 123.59 176.56 
1989 12.66 10.20 18.54 24.48 56.68 27.18 169.80 129.74 185.34 
1990 13.29 7.22 13.11 13.14 28.92 19.26 120.37 136.20 194.57 
1991 13.95 6.46 11.74 7.70 IS.OO 17.22 107.64 142.96 204.23 
1992 14.65 6.49 11.80 6.99 12.96 17.20 108.14 150.13 214.48 
1993 13.38 S.26 9.57 5.26 9.57 14.03 87.72 157.61 225.16 
1994 16.15 2.93 5.32 2.93 3.32 7.81 48.76 165.51 236.44 
1995 16.96 1.71 3.10 1.71 3.10 4.55 28.45 173.81 248.29 
1996 17.81 1.08 1.96 1.08 1.96 2.87 17.93 182.52 260.74 
1997 18.70 0.38 0.68 0.38 0.68 1.01 6.27 191.64 273.77 
Figure 5 . 7 . Aggrega te B e n e f i t s and Impact o f the A i r c r a f t Noi se 
Abatement Program. 
S o u r c e : Jon P. N e l s o n , o p . c i t . 
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TOTAL DISCOUNTED RATIONAL COSTS AND BENEFITS 
ROM JXT ALtXJtAFT NOISE ABATEMENT. 1975-1997* 
( M i l l i o n * of S) 
Scenario 
Benef i ts R i th Benef i ts 
Costa Lov High Costs 
At a 51 Discount Rata 






and Tvo-Seg. App. 
— S 774.2 31089.0 — 
S 65.9 137.2 238.6 3.62 
827.8 412.0 881.2 1.06 
3306.8 414.8 1962.5 0.59 
At a SZ Discount Rat* 






and Tvo-Seg. App. 
— $1398.2 $1980.3 — 
S 65.9 164.1 287.5 4.36 
839.1 462.1 992.3 1.18 
3513.1 486.3 2409.7 0.69 
At a 10Z Discount Rate 






and Tvo-Seg. App. 
S 563.2 S 785.3 — 
S 58.2 97.0 166.5 2.86 
687.8 297.8 625.4 0.91 
2436.0 300.5 1326.3 0.54 
At a 10Z Discount Rate 
u n t i l the Year 1997 
No Change — $ 827.0 31162.6 — 
Tvo-Seg. App. $ 58.2 109.8 189.7 3.26 
SAM3D/6D and • 
Tvo-Seg. App. 693.5 322.4 680.1 0.98 
BJK8D/SAM3D 
and Tvo-Seg. App. 2534.9 334.5 1539.0 0.61 
Figure 5 . 8 . B e n e f i t - C o s t A n a l y s i s o f J e t A i r c r a f t No i se Abatement. 
S o u r c e : Jon P. N e l s o n , op_. c i t . 
Import o f MP Contour, for 23 Airport* . 
(a) Totol Population Intida Contour > TViou*anA of rVopla 
koeoct of NEF Contour* far A t W o 
(o) Totol Population Ira i d * Contour - Thovtondi of PoopU 
(b) Totol Aroo Imido Contour - Squor* M i l r i (b) Totol A r t o Irclda Contour - Squor* M i l * * 
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( ( ) brpocHd l and A r t a Imlda Ccntour «• So/jom M i l t * (e) Impacted l and A r te Ira i da Ccrtcvr « S q i w t Mi le* 
F i g u r e 5 . 9 . i m p a c t o f N o i s e S o u r c e R e d u c t i o n A l t e r n a t i v e s on A t l a n t a a n d 2 3 U. S . A i r p o r t s . 




A compar ison can be made o f how the d i f f e r e n t e lements 
o f the program w i l l a f f e c t A t l a n t a , as compared t o the e n t i r e 
23 a i r p o r t s i n the s t u d y . As an example , the A t l a n t a p o p u l a ­
t i o n a f f e c t e d by n o i s e l e v e l s o f 75 o r g r e a t e r w i l l d e c r e a s e 
by 28 p e r c e n t i n 1978 and 28 p e r c e n t i n 1981 , as a r e s u l t o f 
the g l i d e s l o p m o d i f i c a t i o n . For a l l 23 a i r p o r t s s t u d i e d , how­
e v e r , p o p u l a t i o n a f f e c t e d w i l l d e c r e a s e by 43 p e r c e n t in 
1978 and 45 p e r cen t in 19 81 . I f the o n l y improvement i m p l e ­
mented i s the m o d i f i e d g l i d e s l o p e , by 19 87 the p o p u l a t i o n 
a f f e c t e d w i l l i n c r e a s e by 47 p e r c e n t f o r A t l a n t a and by 62 
p e r c e n t f o r a l l 23 a i r p o r t s . T h e r e f o r e , i t can be assumed 
t h a t a m o d i f i e d g l i d e s l o p e would p r o v i d e r e l a t i v e l y l e s s 
improvement f o r A t l a n t a than i t would f o r the 23 a i r p o r t s c o l ­
l e c t i v e l y . 
Al though the p e r c e n t a g e d i f f e r e n c e s f o r A t l a n t a and a l l 
23 A i r p o r t s are s i g n i f i c a n t f o r p o p u l a t i o n a f f e c t e d , the d i f ­
f e r e n t i a l s are about equa l f o r land area impac ted . This may 
r e f l e c t the d i f f e r e n c e s i n land use and r e s i d e n t i a l d e v e l o p ­
ment around A t l a n t a , as compared t o the t o t a l o f 23 a i r p o r t s . 
In f a c t , a compar ison o f t o t a l land area impacted and d e v e l o p ­
a b l e area impacted i n d i c a t e s tha t A t l a n t a has a s u b s t a n t i a l l y 
l a r g e r p e r c e n t a g e o f impacted land that i s d e v e l o p a b l e (74 p e r 
c e n t ) than do the e n t i r e 23 a i r p o r t s c o l l e c t i v e l y (49 p e r c e n t ) . 
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Summary 
In many r e s p e c t s the d i s c u s s i o n s i n t h i s c h a p t e r have 
f u r t h e r e s t a b l i s h e d the d i f f i c u l t y o f d e a l i n g wi th n o i s e p r o b ­
l ems . The nebulous nature o f n o i s e impact and damage, the l a c k 
o f d a t a , and the u n c o o r d i n a t e d c o l l e c t i o n o f n o i s e i n f o r m a t i o n 
are a r e s t a t ement o f an o b v i o u s p rob lem. However, some o r d e r 
i s b e g i n n i n g t o d e v e l o p . 
Many s t u d i e s have shown tha t n o i s e i s an e c o n o m i c 
f a c t o r , and as such may p o t e n t i a l l y be d e f i n e d i n economic 
t e rms . The l a c k o f adequate data has h inde red the development 
o f p r i n c i p l e s f o r e v a l u a t i n g the economic impact o f n o i s e . 
However, t h i s i s l a r g e l y because t he re has been no o r g a n i z e d 
demand f o r such i n f o r m a t i o n . While data have been d i f f i c u l t 
t o c o l l e c t i n the p a s t , p r e s e n t a c t i v i t y in n o i s e - a b a t e m e n t 
p r o j e c t s a f f o r d s c o n s i d e r a b l e o p p o r t u n i t y t o d e v e l o p new 
s o u r c e s o f e m p i r i c a l i n f o r m a t i o n . 
The c o s t s t ha t have been d e v e l o p e d f o r s o u n d p r o o f i n g 
and f o r development o f q u i e t e r a i r c r a f t p r o v i d e some in fo rma­
t i o n tha t can be a p p l i e d t o economic a n a l y s i s . However, the 
v a r i a n c e o f t h e s e data between l o c a t i o n s r e q u i r e s tha t i n d i v i d ­
ua l s t u d i e s c o l l e c t i n f o r m a t i o n tha t i s a c c u r a t e f o r t h e i r 
p a r t i c u l a r s i t e . 
CHAPTER SIX 
A STRATEGY FOR DEVELOPING LAND USE PLANS 
IN AREAS IMPACTED BY AIRPORTS 
This c h a p t e r p r o p o s e s an o u t l i n e f o r p r e p a r i n g land 
use p l ans in areas t ha t are s u b j e c t e d t o a i r p o r t impac t . The 
g o a l o f such a p lan i s t o make a community c o m p a t i b l e w i th 
the a i r p o r t env i ronment . The s tudy p r e s e n t e d in t h i s c h a p t e r 
does n o t c o n s i d e r the p o t e n t i a l improvements t h a t may be 
p o s s i b l e through r e g u l a t i n g a i r p o r t o p e r a t i o n s o r by improv­
i n g a i r c r a f t t e c h n o l o g y . Al though such improvements o f f e r 
c o n s i d e r a b l e p r o m i s e , a d e t a i l e d s tudy o f t h e i r a p p l i c a t i o n 
i s beyond the s c o p e o f t h i s s t u d y . 
The s t r a t e g y tha t i s d e s c r i b e d i n t h i s c h a p t e r assumes 
tha t a combina t ion o f methods i s n e c e s s a r y t o a l l e v i a t e p r o b ­
lems o f a i r p o r t impact i n a community. The most e f f e c t i v e 
method o f p r o v i d i n g r e l i e f i s t o remove the impact o r t o 
remove the r e c e i v e r from the impacted a rea . Where removal i s 
n o t p o s s i b l e o r p r a c t i c a l , improvements such as s o u n d p r o o f ­
i n g t ha t adapt the r e c e i v e r t o the environment are the n e x t 
b e s t a l t e r n a t i v e . The f i n a l , and o f t e n l e a s t e f f e c t i v e a l t e r ­
n a t i v e , i s t o p r o v i d e compensat ion t o the r e c e i v e r as payment 
f o r h i s s u f f e r i n g o r l o s s o f p r o p e r t y . 
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The p r o p o s e d s t r a t e g y o u t l i n e s a s e r i e s o f s t e p s t h a t 
are de s igned t o h e l p de termine the b e s t method o f impact 
abatement f o r d i f f e r e n t areas w i t h i n a community. The f i r s t 
s e c t i o n o f the chap t e r o u t l i n e s t h e s e b a s i c s t e p s and d e s c r i b e s 
the c o n c e p t s beh ind each s t e p . The second s e c t i o n i l l u s t r a t e s 
a g e n e r a l i z e d e v a l u a t i o n o f the e x i s t i n g land use i n Mountain 
View, u s ing the s t r a t e g y d e s c r i b e d i n the f i r s t s e c t i o n . The 
t h i r d s e c t i o n p r o v i d e s some c o n c l u s i o n s d e r i v e d from the gen­
e r a l a n a l y s i s o f Mountain View. 
I t i s impor tan t t o n o t e tha t the o b j e c t i v e o f t h i s c h a p ­
t e r i s t o i l l u s t r a t e a g e n e r a l me thodo logy and n o t t o p r o v i d e 
s p e c i f i c p o l i c y recommendat ions . Data t ha t have been d e s c r i b e d 
e a r l i e r i n the t h e s i s are used f o r i l l u s t r a t i o n p u r p o s e s . 
This q u a l i f i c a t i o n i s p a r t i c u l a r l y impor tan t as i t a p p l i e s t o 
the d i s c u s s i o n on Mountain View. The r e s u l t s o f t ha t a n a l y s i s 
a re n o t i n t ended t o be used f o r b a s i c p o l i c y s ta tements o r 
d e c i s i o n s . The s t u d i e s are based upon assumptions t ha t may 
n o t a c c u r a t e l y r e p r e s e n t the s i t u a t i o n i n Mountain View. The 
a n a l y s i s o f Mountain View i s used o n l y as a means t o i l l u s ­
t r a t e the s e p a r a t e s t e p s o f a land use p lan f o r a i r p o r t -
impacted a r e a s . 
D e s c r i p t i o n o f the S t r a t e g y 
A s t r a t e g y f o r d e v e l o p i n g land p l ans f o r a i r p o r t -
impacted areas shou ld address i n d i v i d u a l problems i n d e s c e n d ­
i n g o r d e r o f impor t ance . I t shou ld a l s o i n su re t ha t the f i n a l 
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program r e p r e s e n t s the optimum combina t ion o f a l t e r n a t i v e 
s o l u t i o n s . The d i f f e r e n t s t e p s should a l s o p r o v i d e " t e s t s " 
a t each l e v e l o f problem e v a l u a t i o n t o minimize land a c q u i s i ­
t i o n , encourage the c o n s e r v a t i o n o f p o t e n t i a l l y c o m p a t i b l e 
a r e a s , and ensure c o m p a t i b l e fu ture deve lopment . 
The f o l l o w i n g s e v e n - s t e p p r o c e d u r e d e s c r i b e s a r ecom­
mended s t r a t e g y f o r p r e p a r i n g an a i r p o r t land use program: 
(1) I d e n t i f y the i n c o m p a t i b l e land uses i n the c rash 
hazard z o n e ; 
(2) I d e n t i f y land uses tha t are exposed t o n o i s e l e v e l s 
t h a t may induce o c c u p a n t s ' hea r ing l o s s and o t h e r 
h e a l t h p rob l ems ; 
(3) Determine the s p e c i f i c improvements n e c e s s a r y t o 
soundproof a l l land uses n o t p roposed f o r a c q u i s i ­
t i o n , t o reduce the i n t e r i o r n o i s e l e v e l s t o 
a c c e p t a b l e l i m i t s . Es t imate the t o t a l c o s t f o r 
these improvements; 
(4) Asse s s the c o s t o f n o i s e easements f o r areas no t 
s u b j e c t t o a c q u i s i t i o n . I n c l u d e t hose areas 
which may q u a l i f y f o r s o u n d p r o o f i n g ; 
(5) Es t imate the c o s t t o a c q u i r e p r o p e r t i e s where the 
combined expenses f o r s o u n d p r o o f i n g ( s t ep 3) and 
n o i s e easements ( s t ep 4) e i t h e r e x c e e d the f a i r 
market va lue o f the p r o p e r t y o r e x c e e d a s p e c i f i e d 
p e r c e n t a g e o f the f a i r market v a l u e ; 
(6) Prepare recommended z o n i n g , b u i l d i n g , and housing-
r e g u l a t i o n s ; and 
(7) Prepare a redeve lopment p lan f o r areas t o be 
a c q u i r e d under the program. 
Steps o n e , two , and f i v e i d e n t i f y the minimum area t ha t shou ld 
be c o n s i d e r e d f o r a c q u i s i t i o n . Steps t h r e e , f o u r , and s i x 
de te rmine which areas can be p r e s e r v e d and what must be done 
t o a v o i d the need f o r t h e i r a c q u i s i t i o n . S tep seven r e q u i r e s 
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the p r e p a r a t i o n o f a redeve lopment p lan a f t e r a l l p r o p e r t y 
i n the s tudy area has been s chedu led e i t h e r f o r a c q u i s i t i o n 
o r f o r p r e s e r v a t i o n . A d e t a i l e d d i s c u s s i o n o f the c o n c e p t s 
beh ind each o f the seven s t e p s i s p r o v i d e d b e l o w . 
S tep One; I d e n t i f i c a t i o n o f I n c o m p a t i b l e Land Uses in the 
P o t e n t i a l Zone 
Eva lua t i on o f the crash hazard zone r e q u i r e s the i d e n t i ­
f i c a t i o n o f the p r o b a b l e impact area and an a n a l y s i s o f the 
e x i s t i n g land uses i n the zone . E x i s t i n g land uses are then 
compared wi th the types o f use and a c t i v i t y t ha t are recom­
mended f o r the c rash hazard a r ea . The types o f land uses p e r ­
m i t t e d i n the s a f e t y zone w i l l depend upon the number o f 
p e o p l e tha t w i l l i n h a b i t the a r e a , in terms o f average o c c u -
pancy p e r y e a r . 
Average occupancy i s de termined by a d j u s t i n g p o p u l a t i o n 
d e n s i t i e s i n an area f o r the p e r c e n t a g e o f t ime dur ing a i r p o r t 
o p e r a t i o n s tha t are a c t u a l l y o c c u p i e d . Average p o p u l a t i o n 
d e n s i t y can be c a l c u l a t e d by the fo rmula : 
The e x i s t i n g commercia l and i n d u s t r i a l land uses i n 
the a c c i d e n t p o t e n t i a l zone can be e v a l u a t e d by de te rmin ing 
the ave rage p o p u l a t i o n f o r each s e p a r a t e a c t i v i t y . Th is 
a n a l y s i s can be accompl i shed by o b t a i n i n g f i g u r e s on the num­
b e r o f emp loyees , c u s t o m e r s , and v i s i t o r s t h a t a re e s t i m a t e d 
Average _ 
Dens i ty ~ 
T o t a l Persons Occupying Area 
Number o f Hours Area 
i s Occupied 
T o t a l Acreage i n the Area 
X T o t a l Hours o f 
A i r p o r t Opera t ion 
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t o be p r e s e n t o v e r a p e r i o d o f t i m e . 
I t shou ld be no ted t ha t many forms o f work i n v o l v e 
some assumption o f r i s k . The p r o c e d u r e t ha t i s i l l u s t r a t e d 
above h e l p s q u a n t i f y tha t r i s k , t o a l l o w employers and work­
e r s t o d e c i d e whether o r no t they wish t o be exposed t o the 
hazard . The r i s k can be compensated by s a l a r i e s and i n 
premiums p a i d f o r insu rance and workman's compensat ion c o v e r ­
a g e . 
The same p r o c e d u r e can be used t o e v a l u a t e commercia l 
land u s e s . By d e f i n i n g r i s k i n terms t h a t can be c o n v e r t e d 
t o economic c o s t s , such as i n su rance premiums, the v a l u e o f 
the r i s k can be q u a n t i f i e d . This c o s t i n f o r m a t i o n can be 
i n c o r p o r a t e d i n t o a market a n a l y s i s t o de te rmine i f a s i t e 
tha t i s exposed t o p o t e n t i a l c rash hazards i s e c o n o m i c a l l y 
a t t r a c t i v e . 
Once the i n c o m p a t i b l e land uses i n an a c c i d e n t - p o t e n t i a l 
zone have been i d e n t i f i e d , a d e c i s i o n must be made on the d i s ­
p o s i t i o n o f the a c t i v i t i e s tha t do n o t conform t o r i s k l i m i t a ­
t i o n s . A c q u i s i t i o n i s one s o l u t i o n , as l i t t l e can be done 
t o p r o t e c t a s t r u c t u r e o r area from c rash damage in the e v e n t 
o f an a c c i d n e t . Another approach i s the use o f p o l i c e power 
r e g u l a t i o n s t o c o n t r o l p o p u l a t i o n d e n s i t y w i t h i n the a c c i d e n t -
p o t e n t i a l z o n e . 
S tep Two; I d e n t i f i c a t i o n o f Land Uses Exposed t o Extreme 
Noi se L e v e l s 
This s t e p has two p u r p o s e s , the f i r s t o f which i s t o 
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i d e n t i f y n o i s e - s e n s i t i v e land uses in areas where n o i s e l e v e l s 
may cause adverse h e a l t h e f f e c t s . The second purpose i s t o 
de termine where the n o i s e l e v e l s are so g r e a t t h a t c o r r e c t i v e 
a c t i o n such as soundproo f ing i s n e i t h e r p o s s i b l e nor p r a c t i c a l . 
S e v e r a l o f the p o i n t s t o c o n s i d e r in t hese ana lyses are 
d e s c r i b e d b e l o w . 
I d e n t i f i c a t i o n o f Land Uses Exposed t o Damaging Noise 
L e v e l s . No i se p r e s e n t s a p o t e n t i a l h e a l t h prob lem in two 
ways . One a s p e c t i s the hazard o f c r e a t i n g a p h y s i c a l d i s a b i l ­
i t y such as permanent hea r ing l o s s . A second h e a l t h - r e l a t e d 
prob lem i s the annoyance caused by n o i s e , as i t a f f e c t s emo­
t i o n a l o r s o c i a l w e l l b e i n g . ^ 3 
In a r e c e n t EPA study n o i s e - i n d u c e d hea r ing l o s s was 
c o n c l u d e d t o be the o n l y o r g a n i c d i s e a s e tha t c o u l d be d i r e c t l y 
a t t r i b u t e d t o n o i s e . In a d d i t i o n t o hea r ing l o s s , annoyance 
and o t h e r i n d i r e c t e f f e c t s can be caused by n o i s e , i n c l u d i n g 
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i n t e r f e r e n c e w i th s p e e c h , s l e e p , and though t . 
As p a r t o f the EPA study, a s e t o f g u i d e l i n e s were d e v e l ­
oped t o e s t a b l i s h the minimum n o i s e l e v e l s n e c e s s a r y t o 
i n s u r e p r o t e c t i o n o f the p u b l i c h e a l t h and w e l f a r e . The e l e ­
ments o f tha t s tudy were d i s c u s s e d in Chapter Four , wi th the 
recommended n o i s e l e v e l s i l l u s t r a t e d by F igure 4 . 1 . As no ted 
by tha t summary, the EPA g u i d e l i n e s recommended y e a r l y average 
sound l e v e l s o f 70 L^N f o r e x t e r i o r i n d u s t r i a l and commerc ia l 
s p a c e s ; 45 L ^ n f o r i n t e r i o r r e s i d e n t i a l a r e a s ; and 55 L ^ n 
f o r e x t e r i o r r e s i d e n t i a l s p a c e s . I t shou ld be no ted tha t the 
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EPA g u i d e l i n e s are n o t r i g i d s tandards by which t o e v a l u a t e 
a l l n o i s e s i t u a t i o n s . The g u i d e l i n e s e s t a b l i s h a " f l o o r " , 
b e l o w which t he re w i l l be l i t t l e a d d i t i o n a l p r o t e c t i o n o f 
the p u b l i c h e a l t h and w e l f a r e . 
A s tudy o f land use c o m p a t i b i l i t y around a i r p o r t s p r e ­
pared f o r the Department o f Housing and Urban Development was 
a l s o d i s c u s s e d i n Chapter Four . The r e s u l t s o f tha t s tudy are 
i l l u s t r a t e d i n F igure 4 . 3 . As shown by t ha t i l l u s t r a t i o n , 
r e s i d e n t i a l uses are no ted as c l e a r l y u n a c c e p t a b l e i n areas 
exposed t o n o i s e l e v e l s o f 75 L^N and g r e a t e r and are normal ly 
u n a c c e p t a b l e i n areas exposed t o noise levels between 6 5 - 7 5 L ( j n . 
The HUD study a l s o ana lyzed the e f f e c t s o f n o i s e on the p e r ­
formance o f t a s k s , wi th the c o n c l u s i o n t h a t n o i s e - i n d u c e d p e r ­
formance l o s s e s are c o n s i s t e n t l y e v i d e n t i n a reas exposed t o 
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n o i s e l e v e l s i n e x c e s s o f 85 L ^ 
The recommendations o f the HUD s tudy are n o t a b s o l u t e . 
The g u i d e l i n e s are based l a r g e l y on community r e sponse p r e d i c ­
t i o n s based on p r e v i o u s e x p e r i e n c e a t v a r i o u s l o c a t i o n s . For 
s p e c i f i c l o c a t i o n s , c o n s i d e r a t i o n s must a l s o be g i v e n t o the 
background n o i s e l e v e l s and the s o c i a l , e c o n o m i c , and p o l i t i -
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c a l c o n d i t i o n s tha t e x i s t . 
I d e n t i f i c a t i o n o f Soundproof ing L i m i t a t i o n s . As i l l u s ­
t r a t e d i n Chapter F i v e , p r e s e n t s o u n d p r o o f i n g t e c h n o l o g y can 
p r o v i d e n o i s e r e d u c t i o n s between e x t e r i o r and i n t e r i o r spaces 
o f up t o 35 L ^ f o r r e s i d e n t i a l s t r u c t u r e s . The maximum 
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e x t e r i o r n o i s e l e v e l tha t can be a t t enua ted can be de termined 
by e s t a b l i s h i n g a maximum p e r m i t t e d n o i s e l e v e l f o r i n t e r i o r 
r e s i d e n t i a l s p a c e s . For i n s t a n c e , i f the EPA g u i d e l i n e o f 
45 L ^ n f o r i n t e r i o r r e s i d e n t i a l spaces i s s e l e c t e d , the maxi­
mum e x t e r i o r n o i s e l e v e l t h a t c o u l d be a t t enua ted t o t ha t s t and­
ard would be 80 L^N assuming n o i s e r e d u c t i o n o f 35 dB from 
s o u n d p r o o f i n g . This v a l u e o f n o i s e r e d u c t i o n i s based upon the 
soundproo f ing s t u d i e s conduc ted by B o l t Beranek, and Newman, 
and by Wyle L a b o r a t o r i e s , as d i s c u s s e d i n Chapter F i v e . 
Commercial and i n d u s t r i a l a c t i v i t i e s can be planned 
wi th much more f l e x i b i l i t y through the use o f soundproofing than 
can r e s i d e n t i a l a r e a s . S i n c e most commerc ia l and i n d u s t r i a l 
o p e r a t i o n s are more t o l e r a n t o f h i g h e r n o i s e l e v e l s , sound­
p r o o f i n g can make them c o m p a t i b l e wi th h igh l e v e l s o f n o i s e 
e x p o s u r e . For example . F igure 4 .2 i n Chapter Four i l l u s t r a t e d 
tha t the sound l e v e l i n b u s i n e s s s p a c e s i s about 6 8 L ^ . 
Assuming tha t the b u i l d i n g c o u l d be soundproofed t o p r o v i d e 
30 dB a t t e n u a t i o n , the a c t i v i t y c o u l d be s i t u a t e d in an area 
exposed t o n o i s e l e v e l s i n e x c e s s o f 95 L ^ . T h e r e f o r e , i t i s 
g e n e r a l l y p o s s i b l e f o r a l l bu t the most n o i s e - s e n s i t i v e types 
o f commercia l and i n d u s t r i a l a c t i v i t i e s t o adapt t o the a i r p o r t 
n o i s e envi ronment . 
S tep Three : Dete rmina t ion o f Soundproof ing Requirements 
This s t e p i n the s t r a t e g y r e q u i r e s e s t i m a t i n g the c o s t s 
t o p r o v i d e s o u n d p r o o f i n g f o r the v a r i o u s land uses and 
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a c t i v i t i e s l o c a t e d i n n o i s e - i m p a c t a r e a s . The e x c e p t i o n s t o 
t h i s requi rement are t hose land uses where s o u n d p r o o f i n g has 
been determined t o be i m p o s s i b l e , o r where an a c t i v i t y i s n o t 
c o m p a t i b l e wi th the a c c i d e n t p o t e n t i a l i n the a r ea . Es t ima t ­
i n g s o u n d p r o o f i n g c o s t s f o r t he se e x c e p t i o n s i s n o t n e c e s s a r y , 
as they w i l l p r o b a b l y be p a r t o f an a c q u i s i t i o n and r e l o c a t i o n 
program. 
Soundproof ing i s o n l y a p a r t i a l s o l u t i o n t o n o i s e p r o b ­
lems , as i t does n o t a f f e c t the o u t d o o r env i ronment . Though 
s o u n d p r o o f i n g may a l l o w f l e x i b i l i t y in p l ann ing f o r commercia l 
and i n d u s t r i a l a r e a s , i t s a p p l i c a t i o n t o r e s i d e n t i a l uses i s 
l i m i t e d . The b e s t use o f s o u n d p r o o f i n g f o r r e s i d e n t i a l a reas 
may be in l o c a t i o n s where hous ing demand i s g r e a t and the c o s t 
o f no t p r o v i d i n g hous ing e x c e e d s the expense o f s o u n d p r o o f i n g . 
The s o u n d p r o o f i n g s tudy conduc ted by Wyle L a b o r a t o r i e s 
f o r the C i ty o f Los Ange les c o n c l u d e d t h a t a c o u s t i c a l m o d i f i ­
c a t i o n o f homes around a i r p o r t s i s t e c h n i c a l l y f e a s i b l e and 
can p r o v i d e a s i g n i f i c a n t amount o f r e l i e f t o the r e s i d e n t s . ^ 
However, the assessment by the homeowners o f the v a l u e o f the 
improvements appeared t o be d i r e c t l y r e l a t e d t o the deg ree o f 
change which the soundproo f ing p r o v i d e d . S p e c i f i c a l l y , 
improvements which p r o v i d e d o n l y a nominal degree o f change 
were r a t ed as i n e f f e c t i v e by the homeowners. An i n t e r e s t i n g 
c o n c l u s i o n which came ou t o f the homeowner survey was the 
r a t i n g o f o u t s i d e n o i s e l e v e l s by p e o p l e whose homes were p r o ­
v i d e d w i th the h i g h e s t deg ree o f s o u n d p r o o f i n g . Al though 
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t he se r e s i d e n t s c o n s i d e r e d the s o u n d p r o o f i n g e f f e c t i v e , they 
r a t e d the e x t e r i o r spaces as u n s u i t a b l e f o r r e s i d e n t i a l u s e , 
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due t o e x c e s s i v e a i r c r a f t n o i s e . 
The c o s t s t o p r o v i d e d i f f e r e n t d e g r e e s o f soundproo f ing 
were d i s c u s s e d by the examples no ted in Chapter F i v e . Al though 
these es t ima ted p r o v i d e g u i d e l i n e s f o r e v a l u a t i n g approximate 
c o s t s , they are n o t a p p l i c a b l e t o a l l s i t u a t i o n s . Many d i f f e r ­
e n t f a c t o r s , such as l o c a l c l i m a t e , c o n s t r u c t i o n methods and 
m a t e r i a l s , and l i f e s t y l e p a t t e r n s must be c o n s i d e r e d in p r e ­
p a r i n g a soundproo f ing program. 
Step F o u r : A s s e s s m e n t o f C o m p e n s a t i o n f o r N o i s e - I m p a c t e d A r e a s 
The t o p i c o f e x c e s s i v e o u t s i d e n o i s e l e v e l s has n o t been 
d i r e c t l y addressed up t o t h i s p o i n t . E x t e r i o r n o i s e l e v e l s 
gene ra t ed by a i r c r a f t o v e r f l i g h t s p r e s e n t a p a r t i c u l a r p r o b ­
lem, as the re i s no e f f e c t i v e way t o i n s u l a t e a g a i n s t them. 
Fur thermore , the e x t e r i o r n o i s e l e v e l s i n many areas do n o t 
pose a t h r e a t to h e a l t h o r w e l f a r e , bu t r e s u l t in d e c r e a s e d 
u t i l i t y o f e x t e r i o r s p a c e s . While the o u t s i d e n o i s e l e v e l s 
may n o t warrant r e l o c a t i o n t o a q u i e t e r a r ea , they may d e p r i v e 
i n d i v i d u a l s o f the a b i l i t y t o e n j o y an o t h e r w i s e p e a c e f u l 
a tmosphere . 
Monetary compensat ion may p r o v i d e a p o s s i b l e means t o 
a c c o u n t f o r the problems genera ted by o u t s i d e n o i s e l e v e l s . 
This t o p i c i s b roached ve ry c a r e f u l l y , as t he re i s c o n s i d e r a b l e 
o p p o r t u n i t y f o r the abuse and misuse o f t h i s t e c h n i q u e . The 
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use o f compensat ion i m p l i e s t ha t a p r i c e can be p l a c e d on 
env i ronmenta l q u a l i t y and on an i n d i v i d u a l ' s r i g h t t o p e r s o n a l 
w e l l b e i n g . This i s n o t the i n t e n t i o n f o r the p roposed use o f 
compensa t ion . 
I t i s p o s s i b l e tha t the use o f b o t h s o u n d p r o o f i n g and 
compensat ion would be a p p r o p r i a t e f o r the same p r o p e r t y . This 
i s n o t n e c e s s a r i l y a d u p l i c a t i o n o f payment o r e f f o r t , as each 
o f the two methods are d i r e c t e d a t d i f f e r e n t i m p a c t s . Sound­
p r o o f i n g p r o v i d e s improvements t o the i n t e r i o r envi ronment o f 
a s t r u c t u r e , w h i l e compensa t ion f o r e x t e r i o r n o i s e l e v e l s 
accoun t s f o r the l o s s o f enjoyment o f outside s p a c e s . 
A major problem wi th the use o f compensa t ion i s the 
d i f f i c u l t y i n i d e n t i f y i n g the e f f e c t s o f n o i s e i n economic 
t e rms . As no ted i n the p r e v i o u s c h a p t e r , t he re has been l i t t l e 
r e s e a r c h i n t o the t rue economic impact o f n o i s e . T h e r e f o r e , 
compensa t ion w i l l c o n t i n u e t o be based on r e l a t i v e l y s u b j e c ­
t i v e i n f o r m a t i o n . 
Monetary payments are n o t a means o f improving e n v i r o n ­
mental c o n d i t i o n s . Compensation does n o t remove n o i s e , bu t 
p r o v i d e s economic reward t o i n d i v i d u a l s who a l l o w i t t o e x i s t . 
By r e c e i v i n g some form o f compensa t ion f o r unabated n o i s e , 
p e o p l e are a c t u a l l y b e i n g p a i d t o endure the n o i s e p rob lem. 
Compensation shou ld be c o n s i d e r e d o n l y as a l a s t p o s s i b l e 
a l t e r n a t i v e f o r r e d u c i n g community u n r e s t due t o n o i s e p r o b l e m s . 
Other t e c h n i q u e s such as r e l o c a t i o n o r s o u n d p r o o f i n g shou ld be 
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f u l l y e x p l o r e d b e f o r e compensa t ion i s c o n s i d e r e d as an a l t e r ­
n a t i v e . Payments should p a r t i c u l a r l y n o t be used t o compen­
s a t e f o r c o n d i t i o n s t ha t may cuase hazards t o h e a l t h and 
p e r s o n a l w e l l b e i n g . 
I t i s p o s s i b l e tha t the use o f bo th s o u n d p r o o f i n g and 
compensat ion would be a p p r o p r i a t e f o r the same p r o p e r t y . This 
i s n o t n e c e s s a r i l y a d u p l i c a t i o n o f payment o r e f f o r t , as each 
o f the two methods are d i r e c t e d a t d i f f e r e n t i m p a c t s . Sound­
p r o o f i n g p r o v i d e s improvements t o the i n t e r i o r envi ronment o f 
a s t r u c t u r e , w h i l e compensat ion may a c c o u n t f o r the l o s s o f 
enjoyment o f o u t s i d e s p a c e s . 
A major problem wi th the use o f compensa t ion i s the 
d i f f i c u l t y i n i d e n t i f y i n g the e f f e c t s o f n o i s e i n economic 
te rms . As no ted i n the p r e v i o u s c h a p t e r , there has been l i t t l e 
r e s e a r c h i n t o the t rue economic impact o f n o i s e . T h e r e f o r e , 
compensa t ion w i l l c o n t i n u e t o be based on r e l a t i v e l y s u b j e c ­
t i v e i n f o r m a t i o n . 
Compensation may be p a i d by a number o f means. One 
t e c h n i q u e tha t i s c u r r e n t l y b e i n g used f o r the r e s e r v a t i o n o f 
a i r r i g h t s o v e r approach zones i s n a v i g a t i o n easements . An 
easement i s a l i m i t e d r i g h t in land owned by ano ther and may 
be a c q u i r e d by p u r c h a s e , l e a s e , g i f t , agreement , o r comdemna-
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t i o n . ' . Easements c o u l d be used t o purchase the " r i g h t t o 
make n o i s e " o v e r c e r t a i n p r o p e r t y . Another method o f compen­
s a t i o n i s through tax c r e d i t s , where assessments are reduced 
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on p r o p e r t y around a i r p o r t s t ha t a re a f f e c t e d by n o i s e . One 
p rob lem wi th bo th easements and tax c r e d i t s t h a t must be c o n ­
s i d e r e d i s tha t they p r o v i d e compensa t ion t o p r o p e r t y owners , 
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bu t n o t t o r e n t e r s . 
S tep F i v e : Comparison o f A c q u i s i t i o n Costs v s . Cos ts f o r Sound­
p r o o f i n g and Compensation 
At t h i s s t e p the t o t a l c o s t s shou ld be e v a l u a t e d t o d e t e r ­
mine the b e s t a l t e r n a t i v e between improv ing a p r o p e r t y o r 
a c q u i r i n g i t . The d e c i s i o n may be made t o a c q u i r e a p r o p e r t y 
even i f the sum o f the s o u n d p r o o f i n g and easement c o s t s are 
l e s s than the market v a l u e . Many a g e n c i e s have e s t a b l i s h e d a 
p o l i c y o f purchas ing p r o p e r t y in f e e s imple i f the a l t e r n a t i v e 
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c o s t s e x c e e d 50 p e r c e n t o f the market v a l u e . Other c o n s i d ­
e r a t i o n s which must be weighed in b o r d e r l i n e c a s e s i n c l u d e : 
1. W i l l the p r o p e r t y in q u e s t i o n be surrounded by 
o t h e r land where a c q u i s i t i o n i s c l e a r l y the b e s t 
c h o i c e ? " I s l a n d s " o f land uses t ha t are m a r g i n a l l y 
c o m p a t i b l e shou ld n o t be l e f t in the middle o f an 
area schedu led f o r a c q u i s i t i o n . 
2 . What w i l l be the c h a r a c t e r o f the remaining commun­
i t y ? A s i n g l e r e s i d e n t i a l u n i t shou ld n o t be l e f t 
a d j a c e n t t o an area t ha t becomes p redominan t ly i ndus ­
t r i a l o r commerc ia l , a f t e r most o f the r e s i d e n t i a l 
p r o p e r t y i s a c q u i r e d . 
3. Are the re b a r r i e r s such as r a i l r o a d t r a c k s , major 
t h o r a f a r e s , o r g e o g r a p h i c a l f e a t u r e s which w i l l p r o ­
v i d e boundar ies t ha t w i l l d e f i n e the a rea? A smal l 
number o f houses t h a t are a d j a c e n t t o a r a i l r o a d 
t r a c k on one s i d e and an a c q u i s i t i o n area on another 
w i l l p r o b a b l y e v e n t u a l l y be c o n v e r t e d t o whatever new 
uses d e v e l o p i n the a c q u i s i t i o n a rea . 
4 . What i s the p o t e n t i a l t ax income from the p r o p e r t y 
a f t e r i t i s r e d e v e l o p e d ? Net c o s t t o the government 
f o r the land a c q u i s i t i o n shou ld c o n s i d e r the tax income 
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p o t e n t i a l f o r the p r o p e r t y i f c o n v e r t e d t o ano ther 
u s e . Net c o s t would c o n s i d e r the income from the 
r e s a l e o f the a c q u i r e d p r o p e r t y , p o t e n t i a l tax 
income , and adjustments f o r the c o s t t o p r o v i d e 
mun ic ipa l s e r v i c e s such as f i r e and p o l i c e p r o t e c ­
t i o n . The added b e n e f i t s o f r edeve lopment may com­
pensa te f o r a p o r t i o n o f the a c q u i s i t i o n c o s t s and 
make purchase o f the f e e s imp le i n t e r e s t s cheaper 
than soundproo f ing and easements . 
The r e s u l t s o f t h i s s t e p w i l l n o t always p r o v i d e a 
d e f i n i t e answer t o the problem o f s e l e c t i n g an abatement 
a l t e r n a t i v e . O c c a s i o n a l l y , the c o s t t o purchase a p r o p e r t y 
may be l e s s than the expenses o f s o u n d p r o o f i n g and o t h e r forms 
o f compensa t ion . I t i s more l i k e l y t h a t a c q u i s i t i o n c o s t s w i l l 
be g r e a t e r than the expenses t o soundproo f and p r o v i d e compen­
s a t i o n . The p r o c e s s f o l l o w e d i n t h i s s t e p s t i l l has m e r i t , 
however . I t p r o v i d e s compara t ive i n f o r m a t i o n t ha t can be 
weighed a g a i n s t o t h e r f a c t o r s in a r r i v i n g a t a r a t i o n a l s e l e c ­
t i o n o f methods to a l l e v i a t e n o i s e impac t . 
Step S i x ; Development C o n t r o l s and R e g u l a t i o n s 
Zon ing , b u i l d i n g c o d e s , and hous ing codes can be an 
impor tan t p a r t o f a comprehens ive program f o r managing land use 
around a i r p o r t s . These t y p e s o f c o n t r o l s are f a m i l i a r t o most 
c o u n t i e s and m u n i c i p a l i t i e s and can g e n e r a l l y be adapted o r ' 
amended to i n c l u d e the p r o v i s i o n s unique t o areas o f a i r p o r t 
impac t . However, a l though development c o n t r o l s are p o t e n ­
t i a l l y e f f e c t i v e as a means o f r e d u c i n g a i r p o r t impac t , most 
o f the o r d i n a n c e s now in e f f e c t a re i n s e n s i t i v e t o the p r o b ­
lems o f a i r c r a f t n o i s e and a c c i d e n t p o t e n t i a l . One o f the 
major problems has been the l a c k o f l e g i s l a t i v e e f f o r t t o 
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promulgate such c o n t r o l s . Another p rob lem has been the l ack 
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en fo rcement o f c o n t r o l s t ha t have been implemented. 
Zoning can be e f f e c t i v e in p r e s e r v i n g e x i s t i n g compat­
i b l e u s e s , encourag ing c o m p a t i b l e uses where a dominant one 
has n o t been e s t a b l i s h e d , and p r e v e n t i n g the development o f 
i n c o m p a t i b l e u s e s . However, zon ing i s p r i m a r i l y a p r e v e n t i v e 
s t r a t e g y tha t can do l i t t l e t o change e x i s t i n g deve lopment . 
The most e f f e c t i v e a p p l i c a t i o n o f zon ing r e g u l a t i o n s has been 
around n e w l y - c o n s t r u e t e d o r p r o p o s e d a i r p o r t s l o c a t e d i n 
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r u r a l , undeveloped a r e a s . 
B u i l d i n g codes r e g u l a t e the q u a l i t y o f c o n s t r u c t i o n th 
a county o r m u n i c i p a l i t y w i l l p e r m i t . They p r o v i d e an e x c e l ­
l e n t o p p o r t u n i t y t o r e q u i r e s p e c i a l f e a t u r e s such as n o i s e -
abatement m a t e r i a l s and c o n s t r u c t i o n methods , where r e q u i r e d . 
O p p o s i t i o n t o s t r i c t b u i l d i n g c o d e s i s g e n e r a l l y c e n t e r e d 
around conce rn f o r the growth r e t a r d a n t e f f e c t o f i n c r e a s e d 
b u i l d i n g c o s t s and d i f f i c u l t i e s in e n f o r c i n g the s t r i c t e r 
s t anda rds . 
Housing codes s p e c i f y the s tandards tha t r e s i d e n t i a l 
d w e l l i n g s must meet in o r d e r t o be c o n s i d e r e d s u i t a b l e f o r 
o c c u p a n c y . Features l i k e v e n t i l a t i o n , u t i l i t y r equ i r emen t s , 
room a rea , and l i g h t a v a i l a b i l i t y are c o n t r o l l e d by such 
r e g u l a t i o n s . 
Zoning o r d i n a n c e s , b u i l d i n g c o d e s , and hous ing c o d e s 
shou ld be prepared as a c o o r d i n a t e d s e r i e s o f r e g u l a t o r y c o n ­
t r o l s . The p r o v i s i o n s o f the b u i l d i n g and hous ing c o d e s 
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s h o u l d be keyed t o the terms o f the zon ing o r d i n a n c e . I d e a l l y , 
a zon ing o rd inance f o r an a i r p o r t impacted a rea would d i s c r i m i ­
na te between pe rmi t t ed land uses based on n o i s e and a c c i d e n t 
e x p o s u r e ; b u i l d i n g codes would r e q u i r e s p e c i f i c m a t e r i a l s and 
types o f c o n s t r u c t i o n i n a reas o f n o i s e impac t ; and hous ing 
c o d e s would p r o v i d e s t r i c t r e s t r i c t i o n s on types o f hous ing 
a l l o w e d in an a i r p o r t - i m p a c t e d a r e a . ^ 
The p r e p a r a t i o n and implementa t ion o f e f f e c t i v e d e v e l o p ­
ment c o n t r o l s around an urban a i r p o r t i s p a r t i c u l a r l y d i f f i c u l t . 
Such r e g u l a t i o n s are p repared and admin i s t e r ed by independen t 
c o u n t i e s and m u n i c i p a l i t i e s . A i r p o r t s located in a h i g h l y -
d e v e l o p e d a r ea , such as H a r t s f i e l d I n t e r n a t i o n a l , a re o f t e n 
surrounded by s e v e r a l d i f f e r e n t c o u n t i e s and m u n i c i p a l i t i e s . 
T h e r e f o r e , p r e p a r a t i o n o f s t a n d a r d i z e d r e g u l a t i o n s r e q u i r e s 
d e a l i n g wi th s e v e r a l d i f f e r e n t county and m u n i c i p a l a g e n c i e s . 
This p rob lem i s o f t e n compounded by p o l i t i c a l d i f f e r e n c e s and 
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c o n f l i c t s t ha t e x i s t between i n d i v i d u a l a g e n c i e s . 
I t has been p roposed t h a t the c o u n t i e s and m u n i c i p a l i ­
t i e s a f f e c t e d by an a i r p o r t be r e q u i r e d t o adopt s p e c i f i c 
s tandards f o r z o n i n g , h o u s i n g , and b u i l d i n g c o d e s . The i m p l e ­
menta t ion o f such c o n t r o l s c o u l d be made a p r e r e q u i s i t e f o r 
the i n d i v i d u a l county o r c i t y t o r e c e i v e t e c h n i c a l a s s i s t a n c e 
and program funds . This t echn ique would p r o v i d e a s t r o n g 
i n c e n t i v e f o r l o c a l m u n i c i p a l i t i e s t o d e v e l o p e f f e c t i v e land 
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use c o n t r o l s f o r a i r p o r t - i m p a c t e d a r e a s . 
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Be development o f A i r p o r t - I m p a c t e d Areas 
The redeve lopment o f a reas t h a t a re impacted by a i r p o r t 
o p e r a t i o n s must be c a r e f u l l y p lanned and m o n i t o r e d . A w e l l -
p repa red redeve lopment p l an can p r o t e c t an a i r p o r t and i t s 
o p e r a t i o n s and can c o n t r i b u t e t o t he s o c i a l and economic w e l l -
b e i n g o f sur rounding communi t i es . Redevelopment r e p r e s e n t s a 
c r i t i c a l l i n k i n i n t e g r a t i n g the a i r p o r t and i t s e n v i r o n s . In 
a d d i t i o n t o r e t u r n i n g land t o p r o d u c t i v e u s e , the r e d e v e l o p ­
ment p l an must compliment the e x i s t i n g s o c i a l and economic p a t ­
t e r n s i n the a r e a . 
A Land Use Eva lua t ion f o r Mountain View 
This s e c t i o n p r e s e n t s an e v a l u a t i o n o f the e x i s t i n g 
land uses in Mountain View. The e v a l u a t i o n i s conduc ted u s ing 
the f i r s t f i v e s t e p s o f the s t r a t e g y no ted i n the p r e c e d i n g 
s e c t i o n . These s t e p s r e p r e s e n t the bu lk o f the a n a l y t i c a l 
work i n v o l v e d i n ana lyz ing land use around a i r p o r t s . R e d e v e l o p ­
ment o f the area around Mountain View i s n o t d i s c u s s e d in t h i s 
s e c t i o n . The s c o p e o f such an a n a l y s i s r e q u i r e s more d i s c u s ­
s i o n than can be p r e s e n t e d i n a b r i e f s e c t i o n o r s u b - s e c t i o n 
o f t h i s c h a p t e r . The t o p i c o f r edeve lopmen t i s d i s c u s s e d a t 
l e n g t h i n the n e x t chap te r o f the t h e s i s . 
The s tudy o f Mountain View i s a g e n e r a l i z e d a n a l y s i s t h a t 
i s based on many d i f f e r e n t a s sumpt ions . These assumptions are 
no t ed as they app ly t o the o v e r a l l s tudy and t o each s t e p o f 
the a n a l y s i s . S i n c e t he s tudy i s based upon g e n e r a l t y p e s o f 
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d a t a , the r e s u l t s a re n o t t o be i n t e r p r e t e d as b e i n g r ecom­
mended p o l i c i e s o r g u i d e l i n e s f o r a p a r t i c u l a r s i t u a t i o n . 
Many impor tan t f a c t o r s whose r e s e a r c h i s beyond the s c o p e o f 
t h i s t h e s i s must be c o n s i d e r e d i n d e v e l o p i n g a program f o r 
Mountain View o r f o r any o t h e r a r ea . The o b j e c t i v e o f t h i s 
s tudy i s t o i l l u s t r a t e a p r o c e d u r a l format and t o show the 
d i r e c t i o n s t h a t fu tu re s t u d i e s o f t h i s type may t a k e . 
General Assumptions 
The types o f land use t h a t a re d i s c u s s e d i n the f o l l o w ­
i n g s t u d i e s w i l l be l i m i t e d t o r e s i d e n t i a l , c o m m e r c i a l , i n d u s ­
t r i a l , and s e m i - p u b l i c u s e s . P u b l i c uses a re addressed o n l y 
where the e x i s t i n g a c t i v i t i e s are c l e a r l y o u t o f l i n e w i th the 
s a f e t y hazard o r n o i s e - i m p a c t l e v e l s . I t i s assumed t ha t uses 
such as f i r e s t a t i o n s , p o l i c e s t a t i o n s , and o t h e r mun ic ipa l 
b u i l d i n g s w i l l remain i n t h e i r p r e s e n t l o c a t i o n s . I n s t i t u t i o n a l 
f a c i l i t i e s such as s c h o o l s w i l l be removed from a c c i d e n t 
impact and h i g h - n o i s e a r e a s . 
The s tudy i s r e s t r i c t e d t o the C i t y L imi t s o f Mountain 
V i e w . Ad jacen t land uses and a c t i v i t i e s a re c o n s i d e r e d o n l y 
b r i e f l y . This assumption i s made i n o r d e r t o be a b l e t o t r a n s ­
f e r some o f the data f o r Mountain View t h a t was p r e s e n t e d i n 
e a r l i e r chap te rs o f the t h e s i s . 
As mentioned i n the i n t r o d u c t i o n t o t h i s c h a p t e r , t h i s 
a n a l y s i s does n o t c o n s i d e r the p o s s i b l e r e d u c t i o n o f n o i s e 
impac t tha t may be p o s s i b l e as a r e s u l t o f improved a i r c r a f t 
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t e c h n o l o g y and r e v i s e d o p e r a t i o n a l p r o c e d u r e s . 
The r e f e r e n c e s t o land uses are based on a w i n d s h i e l d 
su rvey o f the Mountain View area conduc t ed by the au thor in 
J u l y , 1977. Land uses were e v a l u a t e d based upon v i s u a l ana ly ­
s i s o f the e x i s t i n g s t r u c t u r e s and a s tudy o f the Clayton 
County tax r o l l s . 
The v a r i o u s c r i t e r i a used in the a n a l y s i s a re b rough t 
d i r e c t l y from the p r e v i o u s d i s c u s s i o n s in the t h e s i s . Stand­
ards and g u i d e l i n e s a re n o t adapted t o the s p e c i f i c s i t u a t i o n 
i n Mountain View, e x c e p t where a b s o l u t e l y r e q u i r e d f o r c l a r i t y 
i n the p r e s e n t a t i o n . 
Cos t da ta tha t are b r o u g h t forward from p r e v i o u s s e c t i o n s 
are c o n v e r t e d i n 1977 d o l l a r s . This i s done t o keep the r e l a ­
t i v e v a l u e s o f d i f f e r e n t c o s t s app rox ima te ly e q u a l . Even wi th 
t h i s c o n s i d e r a t i o n , the c o s t da ta p r e s e n t e d in the f o l l o w i n g 
a n a l y s i s are n o t n e c e s s a r i l y a c c u r a t e f o r Mountain V i e w . 
S tep One: Eva lua t ion o f Land Uses in the A c c i d e n t - P o t e n t i a l 
Zone 
The a c c i d e n t - p o t e n t i a l zones a f f e c t i n g Mountain View and 
the land uses w i t h i n the zones are i l l u s t r a t e d by F i g u r e 6 . 1 . 
In e v a l u a t i n g t h i s s i t u a t i o n , the f o l l o w i n g assumptions a re 
e s t a b l i s h e d . 
1. The a c c i d e n t - p o t e n t i a l zones i l l u s t r a t e d i n F igu re 
6 .1 measure 2 ,500 f e e t by 5 ,000 f e e t , which i s 
s l i g h t l y w i d e r than the d imens ions ment ioned in 
Chapter Four . These d imens ions were s p e c i f i e d in 
the c r i t e r i a used f o r funding land a c q u i s i t i o n s 
under the ADAP program. The j u s t i f i c a t i o n f o r the 
land a c q u i r e d under the program was t ha t the land 
be n e c e s s a r y f o r a i r p o r t s a f e t y . A l s o , the 2 , 5 0 0 -
Figure 6 . 1 . Land Use i n A c c i d e n t - P o t e n t i a l Zones in Mountain View 
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f o o t d imension i n c l u d e s the a rea o f p o t e n t i a l a i r ­
c r a f t i m p a c t , as w e l l as a margin o f s a f e t y t o 
a c c o u n t f o r the s c a t t e r i n g o f wreckage from a p o t e n ­
t i a l a c c i d e n t . 
2 . The r e s i d e n t i a l a reas have a p o p u l a t i o n d e n s i t y o f 
about f o u r p e r s o n s p e r a c r e , as de te rmined from the 
p o p u l a t i o n s t a t i s t i c s i n Chapter Three , Tab le 3 .1 
3 . The recommended d e n s i t y f o r the a c c i d e n t - p o t e n t i a l 
zones i s . 5 p e r s o n s p e r a c r e , as de termined i n Chap­
t e r Four . This assumes a "wors t c a s e " s i t u a t i o n , 
i n v o l v i n g the c r a sh o f a Boe ing 747. 
4 . The i n d u s t r i a l a c t i v i t i e s i n the a c c i d e n t - p o t e n t i a l 
zone are l o w - d e n s i t y o p e r a t i o n s , such as warehous ing . 
I t i s f u r t h e r assumed t h a t the employee d e n s i t y and 
working hours f o r the i n d u s t r i e s r e s u l t s i n an ave r ­
age d e n s i t y l e s s than o r e q u a l t o the . 5 p e r s o n s p e r 
a c r e no t ed a b o v e . 
5 . E x i s t i n g commerc ia l a r e a s , e x c e p t the m o t e l s , are smal l 
a c t i v i t i e s w i t h low pa t ronage and employee d e n s i t i e s . 
I t i s f u r t h e r assumed t ha t t he re are no h i g h - d e n s i t y 
commercia l uses i n the area such as o f f i c e b u i l d i n g s 
o r t h e a t e r s . 
6. Two m o t e l s are l o c a t e d on the b o r d e r o f the a c c i d e n t -
p o t e n t i a l z o n e s . S e v e r a l a l t e r n a t i v e s may be taken 
f o r t he se deve lopmen t s . One would be t o r e q u i r e the 
m o t e l s t o r e l o c a t e o u t o f the a c c i d e n t - p o t e n t i a l a r ea . 
Another a l t e r n a t i v e would be t o r e s t r i c t t he occupancy 
l e v e l s t o conform t o average annual d e n s i t y r e q u i r e ­
ments . Expansion o f the m o t e l s G o u l d be r e s t r i c t e d 
t o a v o i d wor sen ing the s i t u a t i o n , as a f i n a l a l t e r ­
n a t i v e . 
For the pu rposes o f t h i s s t u d y , the f o l l o w i n g assump­
t i o n s are made on the d i s p o s i t i o n o f each o f the p r e c e d i n g 
c a s e s : 
1. E x i s t i n g r e s i d e n t i a l deve lopment i n the a c c i d e n t -
p o t e n t i a l zone i s i n c o m p a t i b l e w i th the c ra sh hazard . 
The houses s h o u l d be purchased and the f a m i l i e s 
r e l o c a t e d . The s c h o o l shou ld a l s o be c l o s e d . 
2 . E x i s t i n g commercia l ' and i n d u s t r i a l a reas w i l l be 
a l l o w e d t o remain , i n c l u d i n g the m o t e l s . 
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Step Two: A n a l y s i s o f Areas Exposed t o Extreme Noise L e v e l s 
This s t e p i d e n t i f i e s a reas t h a t are exposed t o e x c e s ­
s i v e n o i s e l e v e l s and de te rmines which n o i s e l e v e l s cannot 
be e f f e c t i v e l y s o u n d p r o o f e d . The assumptions c o n s i d e r e d in 
the f o l l o w i n g a n a l y s i s a r e : 
1 . The n o i s e l e v e l c o n t o u r s d e v e l o p e d by Region IV 
o f f i c e o f EPA and d i s c u s s e d i n Chapter Two are used 
f o r the a n a l y s i s . 
2 . Soundproof ing t e c h n o l o g y i s a v a i l a b l e t h a t w i l l p r o ­
v i d e t o t a l a t t e n u a t i o n f o r a s t r u c t u r e o f a t l e a s t 
35 dB. 
3 . The s tandard tha t i s s e t f o r i n t e r i o r n o i s e l e v e l s 
f o r r e s i d e n t i a l a reas i s 45 L ^ n , as e s t a b l i s h e d by 
the EPA c r i t e r i a . 
4 . The HUD c r i t e r i a f o r e v a l u a t i n g land use c o m p a t i b i l ­
i t y i s used f o r r e s i d e n t i a l a reas (maximum p e r m i s ­
s i b l e l e v e l 75 L ^ n ) , commercia l o r i n d u s t r i a l areas 
(maximum p e r m i s s i b l e l e v e l 85 L ^ n ) , and t r a n s i e n t 
l o d g i n g (maximum p e r m i s s i b l e l e v e l , 85 L ^ ) . 
5 . The maximum n o i s e l e v e l tha t can be e f f e c t i v e l y 
soundproofed f o r r e s i d e n t i a l uses i s 80 L ^ n . This 
assumes tha t s o u n d p r o o f i n g t e c h n i q u e s a re a v a i l a b l e 
as d e s c r i b e d above and tha t the maximum p e r m i t t e d 
i n t e r i o r n o i s e l e v e l f o r i n t e r i o r r e s i d e n t i a l 
spaces i s 45 L ^ n . 
F igure 6 . 2 i l l u s t r a t e s the approximate l o c a t i o n s o f the 
7 5 , 80 , and 85 L ^ n n o i s e c o n t o u r s in Mountain View. A l l b u t a 
sma l l p a r t o f the town i s w i t h i n the 75 L^N c o n t o u r . There ­
f o r e , based upon the HUD c r i t e r i a , the m a j o r i t y o f the C i t y o f 
Mountain View i s i n an a rea where r e s i d e n t i a l development i s 
c o n s i d e r e d " c l e a r l y u n a c c e p t a b l e " . Most o f the a rea w i t h i n the 
c i t y i s a c c e p t a b l e f o r commerc ia l and i n d u s t r i a l deve lopment , 
based upon a maximum l i m i t o f 85 L ^ as s p e c i f i e d by the HUD 
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c r i t e r i a . The e x c e p t i o n s are i n two a r e a s , one i n the n o r t h ­
w e s t c o r n e r o f the c i t y and the o t h e r i n the sou thwes t s e c t o r 
o f town. 
Step Three ; I d e n t i f i c a t i o n o f Soundproof ing Requirements 
Four h y p o t h e t i c a l r e s i d e n t i a l u n i t s are used t o i l l u s ­
t r a t e the p r o c e s s o f e s t i m a t i n g s o u n d p r o o f i n g c o s t s . The l o c a ­
t i o n o f the u n i t s and a p p r o p r i a t e i n f o r m a t i o n such as e x t e r i o r 
n o i s e l e v e l and type o f c o n s t r u c t i o n , a re i l l u s t r a t e d on 
Table 6 . 1 . Al though a l l o f the i n f o r m a t i o n shown i s h y p o t h e t i ­
c a l , i t i s r e p r e s e n t a t i v e o f the d i f f e r e n t l o c a t i o n s no ted in 
Mountain View. Other assumptions used i n d e v e l o p i n g the sound­
p r o o f i n g c o s t s a r e : 
1. Soundproof ing would be p r o v i d e d f o r a l l r e s i d e n c e s 
i n Mountain View. P re sen t f e d e r a l funding g u i d e ­
l i n e s a l l o w the p r e p a r a t i o n o f p r o j e c t s t o p r o v i d e 
n o i s e - a b a t e m e n t improvements in areas exposed t o 
n o i s e l e v e l s o f 65 L ^ n and g r e a t e r . 
2 . The maximum n o i s e l e v e l s f o r land uses such as com­
m e r c i a l and i n d u s t r i a l a c t i v i t i e s would be dependent 
upon v a r y i n g c i r c u m s t a n c e s . For t h i s s tudy o n l y the 
s p e c i f i c needs f o r r e s i d e n t i a l s o u n d p r o o f i n g are 
d i s c u s s e d . 
3 . A l l o f the hous ing u n i t s are o f l i g h t frame c o n s t r u c ­
t i o n and e x i s t i n g c l i m a t i c c o n d i t i o n s r e q u i r e the 
use o f a i r c o n d i t i o n i n g t o p r o v i d e v e n t i l a t i o n when 
windows are c l o s e d . The e x i s t i n g s t r u c t u r e s are 
assumed t o be i n sound c o n d i t i o n and c a p a b l e o f p r o ­
v i d i n g a t l e a s t 15 dB n o i s e a t t e n u a t i o n i n t h e i r 
o r i g i n a l c o n d i t i o n . 
4 . The e s t i m a t e s d e v e l o p e d by the B o l t , Beranek, and 
Newman s t u d y , as i l l u s t r a t e d i n F igu re 5 , 4 , are 
used t o p repa re c o s t e s t i m a t e s f o r the v a r i o u s l e v ­
e l s o f soundproo f ing r e q u i r e d . 
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Table 6 . 1 . Cos ts f o r Soundproof ing R e s i d e n t i a l Uni ts 
i n Mountain View 
C a l c u l a t i o n o f 
Soundproof ing Cos t s 
Housing Uni t Numbers-
One Two Three Four 
E x t e r i o r No i se L e v e l ( L ^ n ) 80 75 80 70 
No i se r e d u c t i o n r e q u i r e d 
t o a c h i e v e i n t e r i o r n o i s e 
l e v e l o f 45 L . ( i n dB) an 35 30 35 25 
Less n o i s e a t t e n u a t i o n o f 
o r i g i n a l s t r u c t u r e (dB) - 1 5 - 1 5 -15 -15 
Required s o u n d p r o o f i n g 
improvemen t (dB) 20 15 20 10 
Cos t s f o r Soundproof ing 
^ S t r u c t u r a l Improve­
ments $8 ,865 $4 ,725 $8,865 $1,615 
A i r c o n d i t i o n i n g and 
V e n t i l a t i o n 1,200 1,200 1,200 1,200 
T o t a l Soundproof ing 
Costs $10 ,065 $5 ,925 $10 ,065 $2 ,815 
• L o c a t i o n s : Uni t Number One: West o f Highway 4 1 , between 
S. West S t r e e t and C o l l e g e Park Road 
Uni t Number Two: East o f Highway 4 1 , North o f 
B l a l o c k , and South o f Kakoonis 
Uni t Number Three : Eas t o f Highway 4 1 , South 
o f B l a l o c k and North o f Evans 
Uni t Number Four i Conley C i r c l e , near B a l l a r d 
Road 
!Type o f c o n s t r u c t i o n f o r a l l u n i t s assumed t o be l i g h t frame, 
w i t h e x t e r i o r w a l l s o f w o o d , , m e t a l , o r a s b e s t o s s h i n g l e 
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5. Maximum p e r m i t t e d i n t e r i o r n o i s e l e v e l i s 45 L , 
as e s t a b l i s h e d by the EPA c r i t e r i a . n 
The r e s u l t s o f t h i s a n a l y s i s a re i l l u s t r a t e d i n Table 6 . 1 . 
These r e s u l t s w i l l be used i n a subsequen t a n a l y s i s in S tep 
F ive t o de te rmine which a reas shou ld r e c e i v e s o u n d p r o o f i n g . 
Step Four : Assessment o f Cos t s f o r Compensation 
As p r e v i o u s l y n o t e d , the use o f compensa t ion i s p r o ­
posed o n l y f o r reduced u t i l i t y o f e x t e r i o r s p a c e s due t o n o i s e . 
T h e r e f o r e , f o r t h i s a n a l y s i s , h y p o t h e t i c a l c o s t s f o r n o i s e 
easements are c a l c u l a t e d . Easements a re c a l c u l a t e d f o r the 
same fou r hous ing u n i t s n o t e d i n Tab le 6 . 1 . The f o l l o w i n g 
assumptions a re made i n c o n d u c t i n g t h i s a n a l y s i s : 
1. The r e d u c t i o n o f r e s i d e n t i a l p r o p e r t y v a l u e s i s 
used as the b a s i s f o r e s t i m a t i n g the c o s t s o f n o i s e 
easemen t s . This p r o c e d u r e assumes tha t the r educed 
u t i l i t y o f o u t s i d e space w i l l be r e f l e c t e d i n the 
market p r i c e f o r a house s i t u a t e d in a n o i s e -
impacted a rea . 
2 . P r o p e r t y v a l u e s are e s t i m a t e d t o be d e p r e s s e d by .5 
p e r c e n t f o r each u n i t o f L ^ n , n o i s e exposure i n 
e x c e s s o f 55 . This f i g u r e was no t ed i n a s tudy 
o f the e f f e c t s o f n o i s e on p r o p e r t y v a l u e s i n the 
Washington, D. C. a r ea , as d e s c r i b e d i n Chapter 
F i v e . 
The r e s u l t s o f t h i s a n a l y s i s are shown i n Tab le 6 . 2 . 
These r e s u l t s w i l l be used in a compar ison i n the f o l l o w i n g 
s t e p t o de te rmine where compensa t ion may be an a p p r o p r i a t e 
a l t e r n a t i v e f o r Mountain View p r o p e r t y . The e s t i m a t e f o r 
easement c o s t s a re a f u n c t i o n o f b o t h hous ing v a l u e and n o i s e 
e x p o s u r e . 
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Tab le 6 . 2 . Cos t s f o r N o i s e Easements 
f o r R e s i d e n t i a l Uni ts i n Mountain View 
C a l c u l a t i o n o f Housing Uni t Number^" 
Easement Cos t s 
One Two Three Four 
E x t e r i o r Noise L e v e l ( L ^ ) 80 75 80 70 
Percentage Reduc t ion i n 
P roper ty Value due t o N o i s e : 
# Uni ts o v e r 55 L ^ 25 20 25 15 
- . 5 % p e r u n i t o v e r 55 L^N x . 5 x . 5 x . 5 x . 5 
P e r c e n t a g e R e d u c t i o n o f 
Proper ty Value due t o No i se 12.5% 10% 12.5% 7.5% 
Cost o f Noise Easement: 
P roper ty Value $19 ,415 $24,742 $24,742 $28,178 
x p e r c e n t a g e r e d u c t i o n 
o f P roper ty Value due 
t o N o i s e x 1 2 . 5 1 x 10% x 1 2 . 5 ? x 7 . 5 % 
Reduc t ion i n P rope r ty 
Value due t o No i se $2 ,425 $2 ,475 $3 ,090 $2 ,115 
See Table 6 . 1 f o r Housing Unit L o c a t i o n s 
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Step F i v e : Comparison o f A c q u i s i t i o n Cos t s v s . Cos t s f o r 
Soundproof ing and Compensation 
Tab le 6 .3 i l l u s t r a t e s a compar i son o f market v a l u e s 
a g a i n s t c o s t s f o r s o u n d p r o o f i n g and compensa t ion o f market 
v a l u e s a g a i n s t c o s t s f o r s o u n d p r o o f i n g and compensa t ion 
f o r the f o u r h y p o t h e t i c a l hous ing u n i t s . Cos t s f o r sound­
p r o o f i n g and easements come from Tab les 6 .1 and 6 . 2 , r e s p e c ­
t i v e l y . 
The f o l l o w i n g assumptions are made in a n a l y z i n g the com­
p a r i s o n s shown in Table 6 . 3 : 
1. A l l r e s i d e n t i a l p r o p e r t y w e s t o f Highway 41 would be 
a c q u i r e d f e e s i m p l e . The c o s t O F S O U N D P R O O F I N G 
and n o i s e easements are assumed t o be e x c e s s i v e when 
compared t o the c o s t f o r d i r e c t a c q u i s i t i o n . Fur the r ­
more , the a c q u i s i t i o n o f r e s i d e n c e s in the s a f e t y 
zone w i l l l e a v e smal l p o c k e t s o f r e s i d e n t i a l a r e a s . 
These areas would be f u r t h e r i s o l a t e d by the r a i l ­
road t r a c k s and Highway 41 which d i v i d e s the c i t y . 
2 . Commercial and i n d u s t r i a l uses would be a l l o w e d t o 
remain a t t h e i r p r e s e n t l o c a t i o n s . I t i s assumed 
t h a t any c o s t s f o r s o u n d p r o o f i n g o r n o i s e easements 
would be s u b s t a n t i a l l y l e s s than the purchase p r i c e 
o f d e v e l o p e d commercia l o r i n d u s t r i a l p r o p e r t y . 
A l s o , e x i s t i n g commerc ia l and i n d u s t r i a l land uses 
w i l l p r o b a b l y be c o m p a t i b l e wi th any redeve lopment 
t ha t o c c u r s i n the impact a r ea . 
3 . Most o f the r e s i d e n t i a l a reas l o c a t e d e a s t o f High­
way 41 would be a l l o w e d t o remain. I n d i v i d u a l s t r u c ­
tu r e s would be soundproo fed and easements purchased 
t o compensate f o r e x t e r i o r n o i s e i m p a c t . The a rea 
e a s t o f Highway 41 i s p redominan t ly r e s i d e n t i a l in 
c h a r a c t e r and most o f the communit ies are s t a b l e and 
w e l l - e s t a b l i s h e d . 
This s t e p comple t e s the a n a l y s i s o f areas recommended f o r 
a c q u i s i t i o n , s o u n d p r o o f i n g , and easemen t s . F igure 6 .3 i l l u s ­
t r a t e s the a reas o f Mountain View recommended f o r each a l t e r ­
n a t i v e . The f i g u r e r e p r e s e n t s the n e t r e s u l t o f s t e p s one 
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Tab le 6 . 3 . Comparison o f Market Values 
w i t h Cos t s f o r Soundproof ing and Easements 
Comparison o f Costs Housing Uni t Number 
One Two Three Four 
Est imated P rope r ty Value $19,415 $24 ,742 $24,742 $28 ,178 
Cos t o f Soundproof ing and 
Easements 
Soundproof ing Costs $10,065 $5,926 $10,065 $2 ,815 
Easement Cos t s 2 ,425 2 ,475 3,090 2 ,115 
T o t a l $12,490 $8,400 $13 ,155 $4 ,930 
Pe rcen tage o f Sound­
p r o o f i n g and easements 
o f Market Value 64% 34% 53% 17% 
S-See Table 6 .1 f o r Housing Unit L o c a t i o n s 
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Figure 6 . 3 . Areas o f Mountain View Recommended f o r 
A c q u i s i t i o n , S o u n d p r o o f i n g , o r Compensation 
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through f i v e . Areas recommended f o r a c q u i s i t i o n i n c l u d e 
p r o p e r t y in c ra sh hazard zones and land where purchase o f f e e 
s imple i n t e r e s t i s e c o n o m i c a l l y more d e s i r a b l e . Soundproof ­
ing and easement requ i rements are a l s o i l l u s t r a t e d . 
C o n c l u s i o n s o f the Land Use A n a l y s i s 
f o r Mountain View 
The e x t e n t o f the problems o f a i r p o r t impact on the 
Ci ty o f Mountain View became e v i d e n t upon c o m p l e t i o n s o f Step 
Two o f the a n a l y s i s . At t h a t p o i n t the a c c i d e n t - p o t e n t i a l 
zones and the h i g h - n o i s e impact a reas had been i d e n t i f i e d . In 
a d d i t i o n , i n s t a n c e s where t e c h n o l o g i c a l improvements such as 
soundproo f ing may h e l p c o n s e r v e n o i s e - i m p a c t e d areas were 
d e f i n e d . 
For the Mountain View a n a l y s i s i t was determined t ha t 
the e n t i r e c i t y , o r a l l a rea w i t h i n the 75 L ^ n o i s e z o n e , i s 
h e a v i l y impacted by n o i s e , based upon the c u r r e n t HUD c r i t e r i a 
f o r land use c o m p a t i b i l i t y . The area where improvements such 
as s o u n d p r o o f i n g may be f e a s i b l e was de te rmined t o be o u t s i d e 
o f the 80 L ^ n n o i s e c o n t o u r , based upon EPA c r i t e r i a f o r 
i n t e r i o r n o i s e l e v e l s and p r e s e n t s o u n d p r o o f i n g c a p a b i l i t i e s . 
T h e r e f o r e , the area between the 75 and 80 L ^ n n o i s e c o n t o u r 
r e q u i r e s f u r t h e r i n - d e p t h s tudy r e g a r d i n g s e l e c t i o n o f r e c o m ­
mended a l t e r n a t i v e s . 
The p o t e n t i a l magnitude o f the a i r p o r t - i m p a c t p rob lem 
r e q u i r e s t h a t some a l t e r n a t i v e s be c o n s i d e r e d b e s i d e s buying 
p r o p e r t y and r e l o c a t i n g f a m i l i e s . As n o t e d e a r l i e r , the 
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p r o j e c t t o r e l o c a t e 440 f a m i l i e s from Mountain View w i l l c o s t 
i n e x c e s s o f 16 m i l l i o n d o l l a r s . At t h a t r a t e the c o s t t o 
r e l o c a t e a l l 740 f a m i l i e s from Mountain View would c o s t a lmos t 
27 m i l l i o n d o l l a r s . Ex tens ion o f t h e s e c o s t s f o r the e n t i r e 
area impacted by H a r t s f i e l d I n t e r n a t i o n a l A i r p o r t r e s u l t s i n a 
t o t a l i n e x c e s s o f 850 m i l l i o n d o l l a r s . 
The a l t e r n a t i v e s d e s c r i b e d by the p r e c e d i n g a n a l y s i s 
g i v e s a g e n e r a l i n d i c a t i o n o f the approximate c o s t s f o r the 
d i f f e r e n t t e chn iques t h a t were i l l u s t r a t e d . Table 6 .4 p r e s e n t s 
a summary o f the t o t a l c o s t s d e s c r i b e d i n the a n a l y s i s o f 
Mountain View. The t a b l e a l s o i l l u s t r a t e s the e s t ima t ed c o s t s 
f o r a c q u i s i t i o n o f a l l r e s i d e n c e s in the impacted area and the 
r e l o c a t i o n o f the f a m i l i e s . Cos t s f o r easements and s o u n d p r o o f ­
i n g were d e v e l o p e d by a p p l y i n g the e s t i m a t e s c a l c u l a t e d i n 
Table 6 . 3 t o the t o t a l hous ing u n i t s i n the r e p r e s e n t a t i v e a rea . 
Costs f o r a c q u i s i t i o n and r e l o c a t i o n are based upon the c u r r e n t 
p r o j e c t c o s t s f o r the r e l o c a t i o n program now underway i n Mount­
a in View. 
The e s t i m a t e s n o t e d i n Tab le 6 . 4 must be compared 
c a u t i o u s l y , as they r e p r e s e n t r e a s o n a b l y a c c u r a t e c o s t s ( the 
r e l o c a t i o n expenses f o r Mountain V i e w ) , and f a i r l y g e n e r a l 
c o s t s ( c o s t s f o r s o u n d p r o o f i n g and e a s e m e n t s ) . However, the 
r e l a t i v e d i f f e r e n c e between the two a l t e r n a t i v e s i s c o n s i d e r ­
a b l e . T o t a l a c q u i s i t i o n i s e s t i m a t e d t o c o s t in e x c e s s o f 
27 m i l l i o n d o l l a r s , as compared t o l e s s than 19 .2 m i l l i o n 
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Table 6 . 4 . Comparison o f A l t e r n a t i v e Programs 
f o r Mountain View 
Cost Item 
A c q u i s i t i o n o f a l l r e s i ­
d e n t i a l s t r u c t u r e s 
i n the n o i s e - i m p a c t e d 
area and r e l o c a t i o n o f 
a l l r e s i d e n t s 
Combinat ion o f 
a c q u i s i t i o n and 
r e l o c a t i o n , sound­
p r o o f i n g , and com­
p e n s a t i o n 
Cost f o r a c q u i ­
s i t i o n and 
r e l o c a t i o n $ 2 7 , 0 0 0 , 0 0 0 2 $ 1 6 , 0 0 0 , 0 0 0 1 
Costs f o r sound­
p r o o f i n g and 
n o i s e easements - 3 , 1 5 0 , 0 0 0 3 
T o t a l Program Cos ts $27 ,000 ,000 $ 1 9 , 1 5 0 , 0 0 0 
^Program c o s t e s t ima te 
s i d e o f Mountain View 
t o r e l o c a t e 440 f a m i l i e s from wes te rn 
^Costs t o r e l o c a t e 740 f a m i l i e s @ $36, 400 pe r f a m i l y , based on 
program c o s t e s t ima te f o r c u r r e n t r e l o c a t i o n program 
^Based on the c o s t s t o p r o v i d e s o u n d p r o o f i n g f o r : 
177 u n i t s @ $13,155 p e r u n i t (Unit No. 3) = $2 ,328 ,435 
61 u n i t s @ $8,400 p e r u n i t (Unit No. 2) = 512 ,400 
62 u n i t s @ $4,930 p e r u n i t (Unit No. 4) = 305,660 
T o t a l = $ 3 , 1 4 6 , 4 9 5 
Cos ts e s t i m a t e s f o r s o u n d p r o o f i n g and easements f o r 
Units 2 , 3 , and 4 are i l l u s t r a t e d on Table 6.3 
D i s t r i b u t i o n o f 177 u n i t s t o No. 3; 61 u n i t s t o No. 2 ; 
and 62 Uni ts t o No. 4 ; i s based upon e s t ima t ed a l l o c a t i o n 
o f u n i t s shown on Table 3 .1 i n Chapter Three . 
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d o l l a r s f o r the use o f s o u n d p r o o f i n g and compensa t ion i n some 
a r e a s . Fur thermore , i t i s l i k e l y t h a t the c o s t s f o r a c q u i s i ­
t i o n and r e l o c a t i o n o f a l l impacted a reas w i l l be somewhat 
g r e a t e r . That e s t i m a t e i s based on the f i g u r e s f o r the r e l o ­
c a t i o n p r o j e c t underway in wes te rn Mountain View, w h i l e h o u s ­
i n g v a l u e s are about 15 p e r c e n t h i g h e r in the e a s t e r n p a r t o f 
the c i t y (see Table 3 . 1 ) . This i n c r e a s e would r e s u l t i n an 
even l a r g e r margin between the e s t i m a t e s f o r the two a l t e r ­
n a t i v e s . 
CHAPTER SEVEN 
LAND DEVELOPMENT IN THE AIRPORT ENVIRONS 
This chap te r d e s c r i b e s the p r o c e s s o f - p l a n n i n g f o r the 
development and use o f land in the a i r p o r t e n v i r o n s . Planning 
f o r land development r e p r e s e n t s the f i n a l s t e p in the p repa ra ­
t i o n o f the land use e lement o f an a i r p o r t e n v i r o n s program. 
The o b j e c t i v e o f t h i s phase i s t o d e v e l o p a land use p lan tha t 
i s c o m p a t i b l e wi th the a i r p o r t env i ronment , p r o v i d e s a p r o d u c ­
t i v e use o f the l a n d , and i s i n t e g r a t e d i n t o the s o c i a l and e c o 
nomic p a t t e r n s o f the community. 
The f i r s t s e c t i o n d e s c r i b e s the p lann ing c o n s i d e r a t i o n s 
tha t shou ld be addressed i n p r e p a r i n g a development p lan f o r 
land around a i r p o r t s . The n e x t s e c t i o n d i s c u s s e s the s u i t a b i l i 
o f v a r i o u s land use forms w i t h i n the a i r p o r t env i ronment . In 
the t h i r d s e c t i o n , d i s c u s s i o n i n c l u d e s subter ranean development 
and i t s a p p l i c a t i o n t o the land on and around a i r p o r t s . The 
f i n a l s e c t i o n d e s c r i b e s a recommended land use p l an f o r the 
redeve lopment o f Mountain V iew , G e o r g i a . 
P lanning C o n s i d e r a t i o n s i n the A i r p o r t Environment 
Planning around a i r p o r t s i s l i m i t e d by c o n s i d e r a t i o n s 
such as geography , t r a n s p o r t a t i o n a c c e s s , economic and s o c i a l 
needs o f the community, and a v a i l a b i l i t y o f u t i l i t i e s . How­
e v e r , a i r p o r t e n v i r o n s are a l s o s u b j e c t e d t o unique 
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r e s t r i c t i o n s such as n o i s e , a i r c r a f t a c c i d e n t p o t e n t i a l , and 
a i r s p a c e c o n t r o l s . Each o f t he se are d i s c u s s e d , b r i e f l y , b e l o w . 
No i se i n the A i r p o r t Environment 
The impact o f a i r p o r t n o i s e has been d i s c u s s e d a t 
l eng th i n e a r l i e r p o r t i o n s o f t h i s r e p o r t . As d e s c r i b e d i n 
Chapter Four , the p r e s e n t HUD c r i t e r i a a l l o w c o n s i d e r a b l e f l e x i ­
b i l i t y in d e v e l o p i n g c o m p a t i b i l i t y s tandards f o r a s p e c i f i c 
a r ea . The HUD s tandards can be ad jus t ed f o r d i f f e r e n c e s i n 
r e c e i v e r s e n s i t i v i t y and o t h e r v a r i a b l e f a c t o r s . The EPA g u i d e ­
l i n e s , on the o t h e r hand, p r o p o s e ex t r eme ly low " t a r g e t " n o i s e 
l e v e l s t h a t cannot p r e s e n t l y b e a p p l i e d as p r a c t i c a l s t anda rds . 
F igure 7 .1 i l l u s t r a t e s the c r i t e r i a t o be used in the 
ana lyses i n t h i s c h a p t e r . These are based upon the HUD g u i d e ­
l i n e s d i s c u s s e d e a r l i e r , bu t are s t r i c t e r f o r the recommended 
l e v e l s f o r land uses such as r e s i d e n t i a l , s c h o o l s , and h o s p i ­
t a l s . The g u i d e l i n e s in F igure 7 .1 a l s o i n c l u d e d e t a i l e d recom­
mendations f o r p e r m i t t i n g new c o n s t r u c t i o n i n the d i f f e r e n t 
n o i s e z o n e s . 
A i r c r a f t A c c i d e n t P o t e n t i a l 
The r i s k a s s o c i a t e d wi th a p o t e n t i a l a i r c r a f t a c c i d e n t 
was p r e v i o u s l y d e s c r i b e d i n Chapter Four . That a n a l y s i s showed 
t ha t i t i s p o s s i b l e t o de termine a maximum p o p u l a t i o n d e n s i t y 
tha t shou ld be main ta ined i n an a c c i d e n t p o t e n t i a l a r e a , i n 
o r d e r t o reduce the odds o f someone on the ground b e i n g k i l l e d 
by a p l ane c r a s h . For the ana ly se s p repared i n t h i s c h a p t e r , 
an average annual d e n s i t y o f -6 p e r s o n s p e r a c r e i s recommended 
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General l a n d - u e e m o m m c n d a t i o r M * 
A . Satisfactory, with no special noise insulstion requirement! for new con*miction. 
B. New construction or development should generally be avoided except aa poaaibW 
infi l l of already developed area*. In such case*, a detailed anslyaia of noiaa reductioat 
requirement* ihould be made, and needed noise insulation featurea should be included 
in the building design. 
C. New construction or development should not be undertaken. 
D. New construction or development ihould not be undertaken unless a detailed anatyaia 
of noise reduction requirements i t made and needed noise insulation featurea included 
in the design. 
E. New construction or development should not be undertaken unless directly related te> 
airport-teUted activiue* or services. Conventional construction wil l generally be 
inadequate and special noise insulation featurea must be included. A detailed 
analysis of noise reduction requirements should be made and needed noise insulatioe) 
feature* included in the construction or development. 
F. A detailed analysis of the noise environment, considering noise from all urban and 
transportation source* should be made and n e e d e d noise intulstion feature* and/or 
tpecul requirements fur the sound reinforcement systems should be included rn the 
baiie design. 
O. New development should generally be avoided except aa posaibl* expansion ot aireaut 
developed area*. 
Community response predicdonst 
I . Some noise complaint* may occur, and nuisa may, occasionally, interfere with M a t t 
activities. 
I I . In developed area*, individual* may complain, perhapt vigorously, and (roup actio*! 
is possible. 
I I I . I n developed area*, repeated vigorous complaint* and concerted (roup action might 
be expected. 
* I^and use recommendation* are based upon experience and judgmental factor* 
without regard to specific variationa in construction (such aa air conditioning and bui ld-
ing insulation) or in other physical conditions (such as the terrain and the atmoaphcrc). 
These features and other* involving social, economic, and political conditions must be 
considered i n recommending individual utc and density construction combination* so 
specific locations. 
f Community response predictions are generalizations based upon experience resulting 
from the evolutionary development of various national and international noise expoeurt 
units, in particular, the composite noise rating (CNR). For specific location*, consider*, 
tions must alto be given to the background noise level* and the social, economic, and 
political conditions that exist. 
Noise sensitivity code 
Approximate noiac exposure forecast value whera new con­
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F i g u r e 7 . 1 . Recommended L a n d Use G u i d e l i n e s f o r N o i s e - I m p a c t e d A r e a s 
S o u r c e : H o r o n j e f f : P l a n n i n g a n d D e s i g n o f A i r p o r t s 
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f o r the a c c i d e n t - p o t e n t i a l a rea . This d e n s i t y assumes t ha t the 
"ave rage" c rash would i n v o l v e an a i r c r a f t we igh ing about 550,000 
pounds . 
The d i s c u s s i o n o f a c c i d e n t p o t e n t i a l in Chapter Four 
a l s o e s t a b l i s h e d the a rea i n which an a i r c r a f t a c c i d e n t i s most 
l i k e l y t o o c c u r . T y p i c a l l y , a s a f e t y zone measuring about 5,000 
f e e t l o n g by 1,500 f e e t wide shou ld be mainta ined o f f the end o f 
a runway. For the purpose o f the d i s c u s s i o n s i n t h i s c h a p t e r , 
the 5 , 0 0 0 - f o o t by 2 , 5 0 0 - f o o t area d e s c r i b e d i n Chapter VI i s 
a c c e p t a b l e . 
A i r s p a c e R e s t r i c t i o n s 
The number and s i z e o f runways a t an a i r p o r t are 
r e l a t e d t o demand f o r a v i a t i o n s e r v i c e s and the t ypes o f a i r ­
c r a f t t h a t w i l l use the f a c i l i t y . Once demand and a i r c r a f t 
type are de te rmined , r i g i d l i m i t s are p l a c e d on the land use 
and a i r space immedia te ly sur rounding the runways. "Imaginary 
S u r f a c e s " e s t a b l i s h the a i r space t ha t must be kep t f r e e from 
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any type o f development o r o b s t r u c t i o n . A s e t o f t y p i c a l 
imaginary s u r f a c e s are i l l u s t r a t e d by F igure 7 . 2 . 
B u i l d i n g h e i g h t s near an a i r p o r t must c o n s i d e r the 
imaginary s u r f a c e s imposed by the runway sys tem. G e n e r a l l y , 
h e i g h t i s r e g u l a t e d by methods such as zoning o r d i n a n c e s o r by 
easements t o purchase the r e q u i r e d a i r s p a c e from the land 
owners . Permi t ted h e i g h t s w i l l v a r y , depending upon d i s t a n c e 
from the runway and the type o f runway. 
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APPROACH, HORIZONTAL AND 
TRANSITIONAL SURFACES FOR 
O&STRUCTION PROTECTION -
INSTRUMENT RUNWAY 
mm: CONICAL SURFACES AT OUTER 
EOGE OF HORIZONTAL SURFACE 
HOT SHOWN 
Figure 7 . 2 . T y p i c a l Imaginary Sur faces f o r a C i v i l A v i a t i o n Runway 
Fou rce : I n t e r n a t i o n a l C i t y Managers A s s ' n , P r i n c i p l e s and P r a c t i c e s 
o f Urban Planning 
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Land Development i n the A i r p o r t Envi rons 
Var ious forms o f l and use are a f f e c t e d d i f f e r e n t l y by 
the env i ronmenta l r e s t r a i n t s encoun te red near an a i r p o r t . The 
impor tance o f n o i s e and a c c i d e n t p o t e n t i a l w i l l vary between 
r e s i d e n t i a l , commerc i a l , and i n d u s t r i a l t ypes o f deve lopment . 
An a n a l y s i s o f the s i g n i f i c a n c e o f n o i s e and a c c i d e n t p o t e n t i a l 
on these major forms o f development i s d e s c r i b e d b e l o w . 
R e s i d e n t i a l Development 
A i r p o r t impact on r e s i d e n t i a l a reas i s a t o p i c o f c o n ­
s i d e r a b l e c o n t r o v e r s y . Housing a reas and ne ighbo rhood communi­
t i e s are ex t r eme ly s e n s i t i v e t o a i r c r a f t n o i s e . The p o t e n t i a l 
r i s k o f an a i r p l a n e a c c i d e n t i n a r e s i d e n t i a l community has 
become a s e n s i t i v e i s s u e around many a i r p o r t s . 
The c r i t e r i a i l l u s t r a t e d in F igure 7 .1 d e s c r i b e the recom­
mended n o i s e l e v e l s f o r s i n g l e - f a m i l y and m u l t i - f a m i l y d e v e l o p ­
ment. Al though s i n g l e - f a m i l y uses can be l o c a t e d i n areas o f 
n o i s e exposure up t o 65 LQ- n, new c o n s t r u c t i o n g e n e r a l l y shou ld 
n o t be c o n s i d e r e d where t h i s l e v e l i s e x c e e d e d . E x c e p t i o n s may 
be a l l o w e d i n a reas o f n o i s e exposure up t o 70 L ^ n , i f adequate 
n o i s e i n s u l a t i o n i s p r o v i d e d . The recommended l e v e l s f o r m u l t i -
f ami ly development are s l i g h t l y h i g h e r . Development o f new 
m u l t i - f a m i l y hous ing may be p e r m i t t e d i n areas exposed t o n o i s e 
l e v e l s up t o a maximum o f 75 L ^ i f n o i s e i n s u l a t i o n f e a t u r e s 
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are i n c l u d e d i n the c o n s t r u c t i o n . 
A c c i d e n t p o t e n t i a l i s impor tan t i n e v a l u a t i n g r e s i d e n ­
t i a l deve lopment . G e n e r a l l y , s e v e r e n o i s e l e v e l s w i l l ex t end 
131 
beyond the l i m i t s o f the a c c i d e n t - p o t e n t i a l zone and r e s i d e n ­
t i a l c o n s t r u c t i o n w i l l be d i s c o u r a g e d on the b a s i s o f n o i s e 
impac t . However, as a i r c r a f t become q u i e t e r and o p e r a t i o n a l 
t e c h n i q u e s are ad jus ted t o reduce n o i s e impac t , the n o i s e zones 
may be r e d u c e d . As the h igh n o i s e zones are b rough t c l o s e r t o 
the a i r p o r t , the a c c i d e n t - p o t e n t i a l zone may become more o f a 
f a c t o r i n r e g u l a t i n g h igh d e n s i t y land uses such as s i n g l e and 
m u l t i - f a m i l y r e s i d e n t i a l . 
As a g e n e r a l r u l e , r e s i d e n t i a l development o f any form 
shou ld be p r o h i b i t e d w i t h i n the a c c i d e n t - p o t e n t i a l zone . 
Where some deg ree o f r e s i d e n t i a l development i s u n a v o i d a b l e , 
the p r i n c i p l e s no ted i n Chapter Four , r e g a r d i n g maximum a c c e p t ­
a b l e d e n s i t y o f p o p u l a t i o n , shou ld be f o l l o w e d . P o p u l a t i o n den­
s i t i e s i n a c c i d e n t - p o t e n t i a l zones shou ld be kep t as low as 
p o s s i b l e . 
From a p u r e l y o b j e c t i v e p o i n t o f v i e w , the a i r p o r t 
e n v i r o n s o u t s i d e o f the a c c i d e n t - p o t e n t i a l zones c o u l d p r o v i d e 
a d e s i r a b l e r e s i d e n t i a l l o c a t i o n i f the n o i s e p rob lem c o u l d be 
f u l l y c o r r e c t e d . R e s i d e n t i a l developments near an a i r p o r t 
would b e n e f i t from the easy a c c e s s t o highways and major t h o r ­
oughfa res and would be c o n v e n i e n t t o a major employment c e n t e r . 
These b e n e f i t s would be o f p a r t i c u l a r va lue t o l o w - c o s t hous ing 
deve lopmen t s , where c o n v e n i e n c e t o t r a n s p o r t a t i o n , work , 
s c h o o l s , and shopping a re more impor tan t than a p r e s t i g i o u s 
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l o c a t i o n . R e s i d e n t i a l development t ha t i s c o n v e n i e n t t o an 
a i r p o r t , bu t removed a s u f f i c i e n t d i s t a n c e from i t t o be 
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p r o t e c t e d from the n o i s e p r o b l e m , c o u l d e n j o y d i s t i n c t l o c a -
t i o n a l advan tages . 
Commercial Development 
Commercial forms o f development may be used t o maximize 
the use o f p r o p e r t y in the a i r p o r t e n v i r o n s . For t h i s a n a l y s i s , 
deve lopment c o n s i d e r a t i o n s f o r o f f i c e parks and shopping c e n ­
t e r s are d i s c u s s e d . A i r p o r t impact on these two forms o f 
development i s d e s c r i b e d through d i s c u s s i o n s on l o c a t i o n a l c r i ­
t e r i a , n o i s e s e n s i t i v i t y , and s u i t a b i l i t y in a c c i d e n t - p o t e n t i a l 
a r e a s . 
O f f i c e P a r k s . O f f i c e p a r k s are d e v e l o p e d in a v a r i e t y 
o f forms and may range in s i z e from 20 t o 200 a c r e s . The 
pr imary o b j e c t i v e i n p lann ing an o f f i c e park i s t o c r e a t e and 
mainta in an atmosphere o f q u a l i t y appearance and s u p e r i o r work­
ing c o n d i t i o n s . Some o f the p o i n t s tha t must be c o n s i d e r e d in 
e v a l u a t i n g a l o c a t i o n f o r an o f f i c e park a r e : O A 
1. A c c e s s t o T r a n s p o r t a t i o n . The most a p p r o p r i a t e 
l o c a t i o n s are t h o s e on major t r a f f i c a r t e r i e s , pa r ­
t i c u l a r l y i n t e r s t a t e highways t ha t s e r v e a m e t r o p o l i ­
tan c e n t e r . 
2 . P rox imi ty t o R e s i d e n t i a l A r e a s . P r e s t i g e i s an 
impor tan t f e a t u r e o f an o f f i c e park and the q u a l i t y 
o f sur rounding r e s i d e n t i a l areas l a r g e l y de te rmines 
the s t a t u s o f an o f f i c e park . Time- to-work f o r 
employees i s a l s o a f a c t o r t ha t encourages o f f i c e 
park l o c a t i o n s t o be c o n v e n i e n t t o r e s i d e n t i a l a r e a s . 
3 . A v a i l a b i l i t y o f Suppor t ing S e r v i c e s and A c t i v i t i e s . 
Needs such as r e s t a u r a n t s , s h o p p i n g , and banking 
f a c i l i t i e s must be met f o r park emp loyees . These 
are o f t e n met by d e v e l o p i n g o f f i c e parks a d j a c e n t t o 
r e g i o n a l shopping and commerc ia l c e n t e r s . 
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4 . A v a i l a b i l i t y o f Land. C o n t r o l o f land around an 
o f f i c e park i s impor tan t i f a d e v e l o p e r in t ends t o 
p r e v e n t unwanted forms o f deve lopment from d e s t r o y ­
i n g the appeal o f the a r e a . 
The c r i t e r i a l i s t e d i n F igu re 7 .1 i n d i c a t e tha t o f f i c e 
b u i l d i n g s are a p p r o p r i a t e i n a reas w i t h n o i s e l e v e l s up t o 75 
and 80 L ^ . In a reas o f h i g h e s t n o i s e , c o n s t r u c t i o n methods 
must p r o v i d e adequate s o u n d p r o o f i n g . A l s o , i n e v a l u a t i n g n o i s e , 
the o u t d o o r n o i s e l e v e l s must be c o n s i d e r e d . Most s u c c e s s ­
f u l o f f i c e parks are d e s i g n e d t o a l l o w the use o f the e x t e r i o r 
spaces by employees f o r l u n c h , r e c r e a t i o n , and r e l a x a t i o n . 
O f f i c e parks are g e n e r a l l y n o t a p p r o p r i a t e in a c c i d e n t -
p o t e n t i a l z o n e s . Most o f f i c e parks w i l l a t t r a c t o v e r 200 
employees p e r a c r e . As no ted i n the p r e v i o u s s e c t i o n , the 
maximum recommended p o p u l a t i o n d e n s i t y i n the a c c i d e n t - p o t e n t i a l 
zones i s g e n e r a l l y l e s s than one pe r son p e r a c r e . This d e n s i t y 
c o n s i d e r s t he p e r i o d o f t ime tha t an area i s a c t u a l l y o c c u p i e d . 
In o t h e r w o r d s , two employees p e r a c r e du r ing a 40-hour work 
week would g i v e an average d e n s i t y o f about . 5 p e r s o n s p e r 
a c r e , when averaged o v e r an e n t i r e 16 8;-hour week (seven 2 4-
hour d a y s ) . 
Convenient a c c e s s t o l o c a l commerc ia l a i r p o r t s i s 
i m p o r t a n t , p a r t i c u l a r l y f o r o f f i c e s w i th a l a r g e p e r c e n t a g e o f 
e x e c u t i v e s and salesmen who use a i r t r a v e l e x t e n s i v e l y . Gen­
e r a l l y , however , a l o c a t i o n t h a t i s w i t h i n a ten t o f i f t e e n -
minute d r i v e from an a i r p o r t i s more d e s i r a b l e than one 
which i s immedia te ly a d j a c e n t t o i t . The n o i s e , c o n g e s t i o n . 
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and g e n e r a l d i s r u p t i o n around a i r p o r t s may d e t r a c t from the 
env i ronmenta l q u a l i t y that i s impor tan t t o s u c c e s s f u l o f f i c e 
, 82 p a r k s . 
Shopping Cen te r s . Shopping c e n t e r s are p lanned groups 
o f commercia l e s t a b l i s h m e n t s t ha t s e r v e n e i g h b o r h o o d , commun­
i t y , o r r e g i o n a l marke ts . Shopping c e n t e r s range in s i z e from 
l e s s than ten t o o v e r a hundred a c r e s . Some o f the l o c a t i o n a l 
c h a r a c t e r i s t i c s t o c o n s i d e r i n e v a l u a t i n g a s i t e f o r a s h o p ­
p ing c e n t e r a r e : 
1. Convenience t o Trade A r e a . Succes s o f a shopping 
c e n t e r depends upon the a v a i l a b i l i t y o f a sound market area. Re la t ed to t h i s requ i rement i s the a b i l i t y of 
the c e n t e r t o p r o t e c t i t s e l f from c o m p e t i t i o n which 
may i n t e r c e p t i t s market . 
2 . A c c e s s t o T r a n s p o r t a t i o n . The shopping c e n t e r s i t e 
must be e a s i l y a c c e s s i b l e from a l l p o i n t s o f the 
market a r ea . At the same t i m e , t r a f f i c genera ted by 
the c e n t e r shou ld n o t t r a v e l through e s t a b l i s h e d 
r e s i d e n t i a l a r e a s . 
R e t a i l commercia l deve lopment i s s u i t a b l e in a reas wi th 
n o i s e l e v e l s up t o 70 L ^ , a c c o r d i n g t o the c r i t e r i a in F igure 
7 . 1 . E x t e r i o r n o i s e l e v e l s up t o 80 are a c c e p t a b l e , p r o ­
v i d e d t ha t s p e c i a l s o u n d p r o o f i n g f e a t u r e s are i n c o r p o r a t e d 
i n t o the c o n s t r u c t i o n . One form o f commercia l development 
which may adapt w e l l t o n o i s e - i m p a c t e d areas in the e n c l o s e d 
shopping m a l l . Enc losed m a l l s are o f t e n used f o r l a r g e s h o p ­
p i n g c e n t e r s and p r o v i d e a t o t a l l y c o n t r o l l e d envi ronment 
w i t h i n the c e n t e r . This type o f d e s i g n l ends i t s e l f e a s i l y 
t o e f f e c t i v e s o u n d p r o o f i n g t e c h n i q u e s tha t would be needed 
t o overcome the e x c e s s i v e n o i s e l e v e l s around a i r p o r t s . 
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A c c i d e n t - p o t e n t i a l zones are u n a c c e p t a b l e l o c a t i o n s f o r 
shopp ing c e n t e r s . As wi th o f f i c e p a r k s , l a r g e numbers o f 
p e o p l e occupy a shopping ma l l and the average p o p u l a t i o n den­
s i t i e s i n such an area would be p r o h i b i t i v e . 
The s u i t a b i l i t y o f a shopp ing c e n t e r around an a i r p o r t 
w i l l depend p r i m a r i l y upon the a v a i l a b i l i t y o f a market . 
Al though an a i r p o r t would p r o b a b l y genera te c o n s i d e r a b l e b u s i ­
ness from pas senge r s and e m p l o y e e s , the l o c a l area market 
would s t i l l be impor t an t . I f an area market i s l a c k i n g , i t i s 
d o u b t f u l i f the a i r p o r t a l one would s u p p o r t a major shopping 
c e n t e r . 8 3 
I n d u s t r i a l Development 
I n d u s t r i a l development o f f e r s the g r e a t e s t p o t e n t i a l f o r 
the p r o d u c t i v e use o f land i n the a i r p o r t e n v i r o n s . I n d u s t r i a l 
a c t i v i t i e s are g e n e r a l l y compa t ib l e o f the n o i s e l e v e l s around 
a i r p o r t s and p r o v i d e a c o n t r i b u t i o n t o an a r e a ' s economic 
b a s e . S e v e r a l o f the b a s i c f a c t o r s t o be c o n s i d e r e d i n e v a l u ­
a t i n g i n d u s t r i a l development are d e s c r i b e d b r i e f l y b e l o w , 
f o l l o w e d by a d i s c u s s i o n on the a p p l i c a t i o n o f the i n d u s t r i a l 
park c o n c e p t t o the a i r p o r t env i ronment . 
General S i t e C o n s i d e r a t i o n s . L o c a t i o n i s the most 
impor tan t f a c t o r i n e v a l u a t i n g p o t e n t i a l f o r i n d u s t r i a l d e v e l ­
opment. Some o f the pr imary c o n s i d e r a t i o n s i n e v a l u a t i n g a 
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l o c a t i o n i n c l u d e : 
1. A c c e s s t o T r a n s p o r t a t i o n . Convenient a c c e s s t o main 
highways and t h o r o u g h f a r e s i s o f pr imary impor tance 
t o an i n d u s t r i a l s i t e . Pe r ime te r r o u t e s and 
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b e l t w a y s are c o n s i d e r e d as c h o i c e l o c a t i o n s . 
R a i l a c c e s s i s a l s o impor tan t and adds a g r e a t degree 
o f f l e x i b i l i t y t o an i n d u s t r i a l s i t e . The b e s t s i t e s 
a re t hose wi th a t l e a s t 1,000 f e e t between the major 
highway and the n e a r e s t r a i l l i n e . A c c e s s t o a i r p o r t s 
i s becoming more impor tant as the a i r f r e i g h t i n d u s ­
t r y c o n t i n u e s t o grow. Waterways p r o v i d e another 
d imens ion i n t r a n s p o r t a t i o n , where i t i s a v a i l a b l e . 
2 . A v a i l a b i l i t y o f U t i l i t i e s . The a v a i l a b i l i t y o f gas 
.and e l e c t r i c power i s a v i t a l c o n s i d e r a t i o n . How­
e v e r , the c o n t r o l l i n g e lement i s wate r s u p p l y . The 
a v a i l a b i l i t y o f a p u b l i c wate r supp ly w i l l u s u a l l y 
de te rmine the l o c a t i o n o f an i n d u s t r i a l a rea and the 
types o f a c t i v i t i e s t ha t can be conduc ted i n i t . 
3 . Topograph ic and Subsur face C h a r a c t e r i s t i c s . T o p o ­
graphy i s an i m p o r t a n t , b u t n o t c o n t r o l l i n g e lement 
i n i n d u s t r i a l deve lopmen t . T r a c t s s u i t a b l e f o r 
growth by v i r t u e o f t h e i r l o c a t i o n can g e n e r a l l y be 
adapted t o i r r e g u l a r t o p o g r a p h y . 
4 . Surrounding Environment . The c o n d i t i o n o f a d j a c e n t 
r e s i d e n t i a l , c o m m e r c i a l , and i n d u s t r i a l deve lopment 
w i l l have a s i g n i f i c a n t i n f l u e n c e on the a t t r a c t i o n 
o f an i n d u s t r y t o an a r ea . Adverse env i ronmen ta l 
f a c t o r s such as a i r and wa te r p o l l u t i o n w i l l a l s o 
have an e f f e c t . 
Based upon the n o i s e c o m p a t i b i l i t y c r i t e r i a i l l u s t r a t e d 
i n F igure 7 . 2 , most forms o f i n d u s t r i a l deve lopment are app ro ­
p r i a t e i n a reas w i th n o i s e l e v e l s up t o 77 L ^ . I n d u s t r i a l 
development can be c o n s i d e r e d i n areas w i t h n o i s e as h igh as 
85 , i f a p p r o p r i a t e s o u n d p r o o f i n g measures are i n c l u d e d . 
An e x c e p t i o n t o t he se l i m i t s i s n o i s e - s e n s i t i v e i n d u s t r y , such 
as e l e c t r o n i c s and communicat ions manufac tu r ing , which shou ld 
be e x p o s e d t o n o i s e l e v e l s no g r e a t e r than 80 L ^ . 
Employee d e n s i t y on i n d u s t r i a l s i t e s v a r i e s s i g n i f i ­
c a n t l y between d i f f e r e n t types o f o p e r a t i o n s . T h e r e f o r e , 
c o m p a t i b i l i t y w i th the r i s k s o f a l o c a t i o n i n an a c c i d e n t -
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p o t e n t i a l zone w i l l depend upon the type o f i n d u s t r y b e i n g 
c o n s i d e r e d . Heav i ly automated i n d u s t r i e s may have fewer 
than f i v e employees pe r a c r e , l i g h t s e r v i c e i n d u s t r i e s w i l l 
g e n e r a l l y have between 5 t o 20 employees pe r a c r e , and machin-
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e r y p l a n t s may have up t o 100 employees pe r a c r e . 
P rox imi ty t o an a i r p o r t has become an impor tan t f a c t o r 
f o r many i n d u s t r i e s . A i r p o r t l o c a t i o n s have a s i g n i f i c a n t 
a t t r a c t i o n t o i n d u s t r i e s w i t h : 
1. W i d e l y - d i s p e r s e d l o c a t i o n s f o r p r o d u c t i o n p l a n t s , 
warehouses , r e s e a r c h f a c i l i t i e s , and r e g i o n a l 
o f f i c e s ; 
2 . D i v i s i o n s t h a t c u s t o m - b u i l d s p e c i a l equipment , 
supp ly s p e c i a l p a r t s , p r o v i d e maintenance s e r v i c e s , 
o r p r o v i d e e n g i n e e r s f o r c l i e n t s w i t h d i s p e r s e d 
l o c a t i o n s ; 
3 . Warehouse and d i s t r i b u t i o n c e n t e r s f o r p a r t s and 
p e r i s h a b l e g o o d s , s e a s o n a b l e merchandise , and 
h i g h - v a l u e g o o d s ; and 
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4 . Opera t ions t ha t are r e l a t e d t o a i r f r e i g h t . 
A i r p o r t s can be e x p e c t e d t o i n c r e a s e in impor tance as an i n f l u ­
ence on i n d u s t r i a l s i t e s e l e c t i o n . S e v e r a l d e v e l o p e r s a l r eady 
s p e c i f y p r o x i m i t y t o an a i r p o r t as a major f a c t o r i n c h o o s i n g 
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a s i t e f o r new i n d u s t r i a l deve lopment . 
The I n d u s t r i a l Park. The i n d u s t r i a l park was o r i g i n a l l y 
c o n c e i v e d t o make manufactur ing areas more c o m p a t i b l e wi th 
sur rounding land uses such as r e s i d e n t i a l deve lopmen t s . To 
a c c o m p l i s h t h i s , the i n d u s t r i a l park i s managed by a d e v e l o p e r , 
o r c o n t r o l l e d through deed r e s t r i c t i o n s t o e s t a b l i s h and p r e ­
s e r v e a q u a l i t y a tmosphere . 
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The i n d u s t r i a l park c o n c e p t has d i r e c t a p p l i c a b i l i t y t o 
the a i r p o r t env i ronment . P h y s i c a l d e s i g n s tandards are main­
t a i n e d f o r s t r e e t and u t i l i t y sy s t ems , l a n d s c a p i n g , l o t c o v e r ­
a g e , b u i l d i n g h e i g h t , and a r c h i t e c t u r a l s u i t a b i l i t y . Opera­
t i o n a l s tandards are e s t a b l i s h e d f o r management, p l a n n i n g , 
community r e l a t i o n s , and s u p e r v i s i o n o f env i ronmenta l c o n d i ­
t i o n s . By adher ing t o s t r i c t s t a n d a r d s , an i n d u s t r i a l park 
can be c a r e f u l l y and e f f e c t i v e l y managed t o remain compa t ib l e 
o p 
with the a i r p o r t e n v i r o n s . 
The types o f i n d u s t r i e s no rmal ly found in i n d u s t r i a l 
parks are g e n e r a l l y c o m p a t i b l e wi th the env i ronmenta l r e s t r i c ­
t i o n s around an a i r p o r t . Manufactur ing a c t i v i t i e s are the 
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dominant use i n an i n d u s t r i a l pa rk . However, the types o f 
manufactur ing tha t are u s u a l l y pe rmi t t ed do n o t genera te smoke, 
d u s t , and o t h e r exhaus t d i s c h a r g e s t ha t c o u l d p r e s e n t a hazard 
t o a i r c r a f t . The second most common a c t i v i t y in an i n d u s t r i a l 
park i s warehousing and d i s t r i b u t i o n c e n t e r s , which have a lmost 
no adverse env i ronmenta l e f f e c t s . u 
Employee d e n s i t i e s are r e l a t i v e l y low in i n d u s t r i a l 
p a r k s , as compared t o o t h e r manufactur ing d i s t r i c t s . This i s 
p a r t i c u l a r l y impor tan t i n e v a l u a t i n g the p o p u l a t i o n d e n s i t y 
i n the a c c i d e n t - p o t e n t i a l z o n e s . The average employee 
d e n s i t y f o r i n d u s t r i a l parks i s about 8.5 employees pe r s i t e 
a c r e (area o c c u p i e d by n i n d u t r y , l e s s roads and e a s e m e n t s ) . 
Approx imate ly 65 p e r c e n t o f a l l i n d u s t r i a l park employers 
have employment d e n s i t i e s o f l e s s than 20 workers p e r s i t e 
9 
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a c r e . 9 2 
I n d u s t r i a l park deve lopments are becoming more i n n o v a ­
t i v e i n t h e i r p l ann ing and deve lopment c o n c e p t s . F igure 7.3 
i l l u s t r a t e s one p lan tha t i n c o r p o r a t e s a g o l f c o u r s e i n t o the 
park l a y o u t . The g o l f c o u r s e s e r v e s a dual f u n c t i o n as an 
a e s t h e t i c a l l y - p l e a s i n g r e c r e a t i o n a l a rea and as an i n t e g r a l 
p a r t o f the s i t e d ra inage p lan f o r the pa rk . The open space 
a rea i s used t o p r o v i d e n a t u r a l areas f o r s u r f a c e f l o w o f 
wa te r and t o minimize the amount o f imperv ious s u r f a c e i n 
the d e v e l o p m e n t . ^ 3 
I n d u s t r i a l parks are becoming models for integrated land 
use p a t t e r n s . Al though i n d u s t r y remains the b a s i c u s e , o t h e r 
forms such as p u b l i c and s e m i - p u b l i c , r e c r e a t i o n a l , and com­
m e r c i a l and o f f i c e areas are b e i n g b l ended i n t o the i n d u s t r i a l 
pa rk . The Planned Unit Development (PUD) i s o f t e n used t o 
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implement d e s i g n and p lann ing t r ends such as t h e s e . 
Subterranean Development : A New Concept 
The c o n c e p t o f b u i l d i n g b e l o w the e a r t h ' s s u r f a c e 
i n s t e a d o f above i t o f f e r s many unique advan tages . Recen t 
c o n s t r u c t i o n o f subter ranean f a c i l i t i e s has i n d i c a t e d s i g n i f i ­
c an t c o n s e r v a t i o n o f energy used i n h e a t i n g and c o o l i n g . As 
land becomes more s c a r c e , underground c o n s t r u c t i o n w i l l o f f e r 
ano ther d imens ion t o urban deve lopmen t . The n o i s e i n s u l a t i o n 
f e a t u r e s o f subter ranean c o n c e p t s , combined wi th the p o t e n ­
t i a l use i n a c c i d e n t - h a z a r d a r e a s , encourages the c o n s i d e r a t i o n 
1 4 0 
Inverness site plan. The growing variety of land uses found within the industrial environment is indicated by Inverness, 
\rapahoe County, Colorado. An 18-hole golf course provides the setting for industry. A hotel-convention center and com-, 
nercial center are also planned. 
Figure 7 . 3 . A G o l f Course S e t t i n g f o r an I n d u s t r i a l Park 
S o u r c e : Urban Land I n s t i t u t e , I n d u s t r i a l Development Handbook 
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o f an underground approach f o r fu tu re development around 
a i r p o r t s . 
Cos t and Engineer ing C o n s i d e r a t i o n s o f Subterranean C o n s t r u c ­
t i o n 
The c o s t s f o r s u r f a c e forms o f c o n s t r u c t i o n have r i s e n 
a t a r a t e o f about ten p e r c e n t p e r y e a r , due t o i n c r e a s e d 
c o s t s f o r l a b o r , m a t e r i a l s , and p r o p e r t y . However, c o s t s 
f o r underground c o n s t r u c t i o n methods have r i s e n l e s s than two 
pe r c e n t dur ing the same p e r i o d . From 1960 t o 1970 c o s t s f o r 
s u r f a c e c o n s t r u c t i o n i n c r e a s e d by o v e r 60 per c e n t , w h i l e sub-
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teranean c o n s t r u c t i o n c o s t s i n c r e a s e d by about ten pe r c e n t . ^ 
The two b a s i c types o f underground c o n s t r u c t i o n are 
t u n n e l l i n g and underground chambers. Tunnels have been dug in 
the p a s t us ing " d r i l l and b l a s t " t e c h n i q u e s , which i n v o l v e a 
t e d i o u s p r o c e s s o f b l a s t i n g , hau l i ng away d i r t and r o c k , and 
f i n i s h i n g the tunnel s u r f a c e . R e c e n t l y , t unne l s have been dug, 
u s ing a " m o l e " , which c o n t i n u a l l y c a r v e s away d i r t and rock 
i n the path o f the t u n n e l . Underground chambers are b u i l t 
u s ing the d r i l l and b l a s t t e c h n i q u e , where l a r g e s p a c e s are 
e x c a v a t e d beneath the ground s u r f a c e . One c o n c e p t which i s 
b e i n g c o n s i d e r e d i s the a p p l i c a t i o n o f h i g h - p r o d u c t i o n mining 
and quar ry ing t e c h n i q u e s t o d e v e l o p l a r g e r chambers in a more 
e f f i c i e n t manner. P r e s e n t l y , the c o s t t o e x c a v a t e l a r g e 
underground chambers up t o 800 f e e t down i s about seven d o l -
96 
l a r s p e r c u b i c y a r d . 
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P o t e n t i a l A p p l i c a t i o n s o f Underground Concepts 
In the p a s t , underground forms o f deve lopment have been 
l i m i t e d t o r e l a t i v e l y s h a l l o w e x c a v a t i o n s and c o n s t r u c t i o n . 
Subways, pa rk ing a r e a s , and u t i l i t y d i s t r i b u t i o n are the most 
f a m i l i a r forms o f sub te r ranean c o n s t r u c t i o n . S to rage areas and 
m i l i t a r y d e f e n s e i n s t a l l a t i o n s are a l s o commonly b u i l t b e l o w , 
i n s t e a d o f o n , the s u r f a c e . However, beyond a few i s o l a t e d 
examples o f an underground c o n c e p t f o r a campus l i b r a r y o r 
p o r t i o n s o f an a i r p o r t t e rmina l b u i l d i n g , i n n o v a t i v e uses o f 
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subter ranean c o n s t r u c t i o n are n o t common. 
There a re many p o s s i b l e a p p l i c a t i o n s o f underground c o n ­
s t r u c t i o n which are b e g i n n i n g t o be s e r i o u s l y c o n s i d e r e d . Sys ­
tems tha t use tunne l s and underground chambers f o r the c o l l e c ­
t i o n and t rea tment o f was te wa te r a re b e i n g s t u d i e d by the 
C i t y o f C h i c a g o . Subterranean s i t e s f o r n u c l e a r power gen ­
e r a t i n g p l a n t s are a p o s s i b i l i t y and may a l l o w the s i t i n g o f 
such s t a t i o n s c l o s e r " t o the c i t i e s t h a t they s e r v e . Tunnels 
have l o n g been used i n t r a n s p o r t a t i o n and may p r o v i d e a l t e r ­
n a t i v e s o l u t i o n s f o r c ros s town t r a f f i c r o u t e s . Some i n d u s ­
t r i a l p r o c e s s e s may a c t u a l l y b e n e f i t from the advantages o f 
a sub te r ranean s i t e , i n c l u d i n g moderate tempera tures and 
i n s u l a t i o n from e x t e r i o r n o i s e and wea the r . F i n a l l y , the b y ­
p r o d u c t o f a major e x c a v a t i o n p r o j e c t — t h e d i r t and r o c k 
removed from the s i t e—may p r o v e t o b e a v a l u a b l e r e s o u r c e as 
the a v a i l a b i l i t y o f q u a r r i e s and bo r row p i t s i n urban a reas 
d e c r e a s e s . 
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Use o f the Subterranean Concept i n the A i r p o r t Envi rons 
Underground c o n s t r u c t i o n has i t s g r e a t e s t p o t e n t i a l in 
a reas where c o n v e n t i o n a l forms o f deve lopment are u n s a t i s ­
f a c t o r y . Areas o f i n t e n s e n o i s e and a c c i d e n t p o t e n t i a l around 
a i r p o r t s are p a r t i c u l a r l y s u i t e d t o the p o s s i b l e use o f s u b ­
ter ranean deve lopment . A new dimension in development o f the 
a i r p o r t e n v i r o n s i s p o s s i b l e , i f the land p r e v i o u s l y s e t a s i d e 
f o r p r o t e c t i o n from a i r c r a f t n o i s e and a c c i d e n t s i s made a v a i l ­
a b l e f o r underground u s e . 
Al though subter ranean c o n c e p t s o f f e r a v e r y r e a l o p t i o n 
f o r fu tu re deve lopmen t , they are n o t r e a d i l y a p p l i c a b l e on 
a l a r g e s c a l e b a s i s a t the p r e s e n t t ime . T h e r e f o r e , under­
ground development should be c o n s i d e r e d as a fu tu re a l t e r n a ­
t i v e f o r d e v e l o p i n g the a i r p o r t e n v i r o n s . However, s t e p s 
s h o u l d be taken t o i n s u r e tha t the a l t e r n a t i v e i s kep t open 
t o use underground development t e c h n i q u e s a t some t ime in the 
f u t u r e . Land such as a c c i d e n t - p o t e n t i a l z o n e s , which i s now 
u n s u i t a b l e f o r many c o n v e n t i o n a l forms o f deve lopment , shou ld 
be p l a c e d i n an i n t e r i m use tha t i s e a s i l y adapted t o l a t e r 
development o f the subter ranean s p a c e . The a rea w i l l then be 
a v a i l a b l e when c o n s t r u c t i o n t e c h n o l o g y and the l a c k o f d e v e l o p ­
a b l e land make underground c o n c e p t s more f e a s i b l e and n e c e s s a r y . 
A Redevelopment P lan f o r Mountain View 
The purpose o f t h i s s e c t i o n i s t o p r epa re a recommended 
land use p lan f o r the d e v e l o p a b l e land i n Mountain View a f t e r 
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a c q u i s i t i o n o f i n c o m p a t i b l e land uses i s c o m p l e t e . The p r o ­
posed a c q u i s i t i o n areas and land uses t ha t shou ld be pe rmi t t ed 
t o remain are d e s c r i b e d i n Chapter S i x and i l l u s t r a t e d on 
F igure 6 . 5 . A l l c r i t e r i a and g u i d e l i n e s used i n t h i s a n a l y ­
s i s a re from p r e v i o u s d i s c u s s i o n s i n t h i s and o t h e r c h a p t e r s . 
This a n a l y s i s o f recommended land uses i s p r i m a r i l y 
o r i e n t e d t o env i ronmenta l r e s t r a i n t s . Only b r i e f a t t e n t i o n i s 
g i v e n t o market c o n s i d e r a t i o n s , a l though a comple te a i r p o r t 
e n v i r o n s program shou ld i n c l u d e such a s t udy . A market f e a s ­
i b i l i t y s tudy t o de te rmine the land uses most a p p r o p r i a t e t o 
an a r e a ' s economy shou ld be conduc t ed c o n c u r r e n t l y w i t h the 
a n a l y s i s d e s c r i b e d i n t h i s r e p o r t . 
The methodology used i n p r e p a r i n g the land use p lan 
i n v o l v e s t h r e e b a s i c s t e p s . F i r s t , the env i ronmenta l r e s t r a i n t s 
t h a t must be c o n s i d e r e d are i d e n t i f i e d . Then, a l i s t i n g o f 
land uses t ha t are c o m p a t i b l e w i t h the v a r i o u s c o n s t r a i n t s are 
i d e n t i f i e d . F i n a l l y , the v a r i o u s land uses are a s s i g n e d t o 
p a r t i c u l a r a reas • a c c o r d i n g t o env i ronmenta l c o m p a t i b i l i t y and 
sound land use p r a c t i c e . The e x e c u t i o n o f these s t e p s f o r 
Mountain View i s i l l u s t r a t e d b e l o w . 
I d e n t i f i c a t i o n o f Environmental C o n s t r a i n t s 
Environmental f a c t o r s t ha t shou ld be c o n s i d e r e d i n p r e ­
p a r i n g a land use p lan f o r a i r p o r t e n v i r o n s i n c l u d e a c c i d e n t 
p o t e n t i a l , n o i s e impac t , and h e i g h t r e s t r i c t i o n s . Each o f 
t he se c o n s t r a i n t s may a f f e c t a- s i n g l e a r e a , depending upon 
r e l a t i v e l o c a t i o n t o the a i r p o r t . 
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A c c i d e n t P o t e n t i a l and N o i s e Impact . F igure 7 . 4 i l l u s ­
t r a t e s bo th the a c c i d e n t - p o t e n t i a l zones and the n o i s e l e v e l 
c o n t o u r s d i s c u s s e d i n p r e v i o u s s e c t i o n s o f the t h e s i s . The 
area d e s i g n a t e d as the a c c i d e n t - p o t e n t i a l zone shou ld b e 
r e s t r i c t e d from land uses and a c t i v i t i e s t h a t gene ra t e h i g h -
p o p u l a t i o n d e n s i t i e s . An average annual d e n s i t y o f . 5 p e r ­
sons p e r ac re was de termined t o be a maximum s a f e c o n c e n t r a ­
t i o n o f p e o p l e , based upon the c r i t e r i a used in e v a l u a t i n g 
c rash hazard around Oakland-Alameda a i r p o r t . No i se l e v e l s 
a f f e c t v a r i o u s forms o f land use d i f f e r e n t l y ; however , the 
e x i s t i n g n o i s e l e v e l s i n M o u n t a i n V i e w g e n e r a l l y a r e n o t 
s u i t a b l e f o r any form o f s i n g l e - f a m i l y r e s i d e n t i a l d e v e l o p ­
ment. The c r i t e r i a d e s c r i b e d i n F igure 7 . 1 may be used t o 
e v a l u a t e o t h e r p r o p o s e d land use fo rms . 
The impacts o f a c c i d e n t p o t e n t i a l and n o i s e impact 
can be summarized in seven b a s i c c a t e g o r i e s , as i l l u s t r a t e d 
by F igure 7 . 4 : 
Noise Impact Only : 
1 . Areas exposed t o n o i s e l e v e l s o f 7 0 - 7 5 
2 . Areas exposed t o n o i s e l e v e l s o f 7 5 - 8 0 
3 . Areas exposed t o n o i s e l e v e l s o f 8 0 - 8 5 
4 . Areas exposed t o n o i s e l e v e l s o f 8 5 - 9 0 L ^ n 
A c c i d e n t P o t e n t i a l and No i se Impact : 
5 . Areas in the A c c i d e n t P o t e n t i a l Zone (APZ) and 
exposed t o n o i s e l e v e l s o f 7 5 - 8 0 L Q ^ 
6. Areas i n the APZ and e x p o s e d t o n o i s e l e v e l s o f 
80-85 L d n 
Noise - Impac ted Areas A c c i d e n t - P o t e n t i a l Zones 
70-75 L d n 
Figure 7 . 4 . A i r p o r t Impact Zones f o r Mountain View 
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7 . Areas i n the APZ and exposed t o n o i s e l e v e l s o f 
85-90 
These seven c a t e g o r i e s can be used t o e v a l u a t e p o t e n t i a l forms 
o f development i n Mountain View. I n d i v i d u a l s i t e l o c a t i o n s 
can be ana lyzed t o de te rmine the t y p e and e x t e n t o f the impacts 
a f f e c t i n g the area and the p roposed land use c o m p a t i b i l i t y 
eva lua t ed a c c o r d i n g l y . 
A i r s p a c e R e s t r i c t i o n s 
The C i ty o f Mountain View i s s i t u a t e d e n t i r e l y w i t h i n 
an area where b u i l d i n g h e i g h t s are r e s t r i c t e d by the " H o r i z o n t a l 
S u r f a c e " . The h o r i z o n t a l s u r f a c e i s an imaginary h o r i z o n t a l 
p lane tha t ex tends 10 ,000 f e e t from e i t h e r s i d e o f the run­
way and c o v e r s a 1 0 , 0 0 0 - f o o t r a d i u s from the ends o f the runway. 
The h o r i z o n t a l s u r f a c e i s 150 f e e t above the a i r p o r t e l e v a t i o n . 
The e s t a b l i s h e d f i e l d e l e v a t i o n f o r H a r t s f i e l d I n t e r n a t i o n a l 
A i r p o r t i s 1,026 f e e t above sea l e v e l ; t h e r e f o r e , no o b s t r u c ­
t i o n s shou ld ex tend beyond an e l e v a t i o n o f 1,176 f e e t w i t h i n 
the area c o v e r e d by the h o r i z o n t a l s u r f a c e . 
S e v e r a l a reas i n Mountain View are s u b j e c t t o even 
s t r i c t e r a i r s p a c e requi rements a t the ends o f the runways. 
"Approach Zones" are imaginary s u r f a c e s tha t ex tend from 
ground l e v e l a t the end o f a runway and r i s e a long the 
ex tended runway c e n t e r l i n e a t a p r e s c r i b e d r a t e o f i n c r e a s e . 
Approach zones a f f e c t Mountain View approx ima te ly in the area 
p r e v i o u s l y d e s c r i b e d as the s a f e t y z o n e . Permi t ted e l e v a ­
t i o n s "in t h e s e a reas a r e r e s t r i c t e d t o anywhere between 1,076 
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t o 1,176 f e e t above sea l e v e l , depending upon p r o x i m i t y t o 
the runway. 
F igure 7 .5 i l l u s t r a t e s p e r m i t t e d b u i l d i n g h e i g h t s 
th roughout the Mountain View a rea . These h e i g h t s were d e t e r ­
mined by comparing ground e l e v a t i o n , as shown on U. S. G e o l o g i ­
c a l Maps,and p e r m i t t e d e l e v a t i o n s a l l owed by the imaginary 
s u r f a c e s . I t shou ld be n o t e d t h a t t he se h e i g h t s are a p p r o x i ­
mat ions o n l y and t h a t s p e c i f i c c a s e s shou ld be e v a l u a t e d 
us ing a comple te f i e l d s u r v e y . 
Compat ible Land Uses f o r Future Development i n Mountain View 
The ma t r ix i l l u s t r a t e d i n T a b l e 7 .1 d e s c r i b e s t h e 
permi t t ed land uses i n each o f the impact zones shown in 
F igure 7 . 4 . The recommended land uses are based upon n o i s e 
s e n s i t i v i t y and employee d e n s i t y as d e s c r i b e d i n p r e v i o u s 
s e c t i o n s o f the r e p o r t . I t shou ld be no ted tha t the mat r ix 
addresses o n l y p r o d u c t i v e land uses and does n o t c o v e r pub­
l i c , s e m i - p u b l i c , and r e c r e a t i o n a l fo rms . Those types o f 
land use were n o t c o n s i d e r e d , as the b a s i c i n t e n t i o n o f the 
s tudy i s t o de te rmine the optimum combina t ion o f p r o d u c t i v e 
uses f o r the impac t a r ea . 
The Land Use Plan 
A recommended land use p lan f o r the r edeve lopmen t o f 
Mountain View i s i l l u s t r a t e d i n F igure 7 . 6 . The p a t t e r n s tha t 
are p r o p o s e d are based upon the c o m p a t i b l e uses p r e s e n t e d i n 
Table 7 . 1 . The p lan tha t i s i l l u s t r a t e d i s d e s i g n e d t o p r o v i d e 
a combina t ion o f land uses t h a t a re w e l l adapted t o the a i r p o r t 
Figure 7 . 5 . Permi t ted B u i l d i n g Heights in Mountain View 
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Tab le 7 . 1 . Land Use C o m p a t i b i l i t y Mat r ix f o r Mountain View 
Impact Zone' 
N o i s e Impact 
Land Use 
70-75 75-80 80-85 85-90 
Ldn Ldn Ldn Ldn 
N o i s e Impact and 
A c c i d e n t P o t e n t i a l 
75-80 80-85 85-90 
Ldn Ldn Ldn 
R e s i d e n t i a l 
S i n g l e - F a m i l y 
Mul t i -Fami ly x 
T r a n s i e n t Lodge . x 
Commercial 
O f f i c e B l d g s . x 
R e t a i l , M o v i e s , 
Res tauran ts x 
I n d u s t r i a l 
Warehousing x 
D i s t r i b u t i o n x 
U t i l i t i e s x 
Noi se S e n s i t i v e 
Manufactur ing x 
Highly Automated 
Mfg. ( 5 e m p l / a c r e ) x 
L i g h t S e r v i c e Indus . 
(5-20 e m p l / a c r e ) x 
Heavy Mfg. (20-100 



















N o t e s : 
^See F igure 7 . 7 . 
^Uses shou ld be l i m i t e d t o a c t i v i t i e s which do n o t a t t r a c t 
s u s t a i n e d l a r g e numbers o f p e o p l e . S u i t a b l e uses would be 
s e r v i c e s t a t i o n s , l a u n d r i e s , f a s t - f o o d e s t a b l i s h m e n t s . 
3 . . . 
Assumes tha t the manufactur ing a c t i v i t y meets maximum 
employee d e n s i t y . 
Assumes tha t the manufactur ing a c t i v i t i e s are n o t n o i s e -
s e n s i t i v e . 
O N L f n u i f n l i i n : f i T n n n T 1 T 1 1 \ s 1 1 1 1 h 1 1 ^ 1 1 i l 2 X 
i i n i t i l X A i . i l i T i i i i i i i i i i i i i i t * s i m i ! » a u 1 1 = 
Proposed Forms o f 
Compat ible Redevelopment U t i l i t y 
i x i s t i n g Land Uses 
R e s i d e n t i a l P u b l i c 
Commercial S e m i - P u b l i c 
I n d u s t r i a l Vacant 
F igu re 7 . 6 . Redevelopment Plan f o r Mountain View 
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impacts i n the a r ea . 
S e v e r a l o f the a reas n o t e d i n F igure 7.6 r e f e r t o l o w -
d e n s i t y uses i n the a c c i d e n t - p o t e n t i a l zones and t o n o i s e -
t o l e r a n t o r n o i s e - s e n s i t i v e types o f a c t i v i t i e s . S e v e r a l 
examples t ha t meet these r equ i rements are i l l u s t r a t e d b e l o w : 
A c c i d e n t - P o t e n t i a l Zone^^ 
A g r i c u l t u r a l uses 
R e c r e a t i o n areas 
Equipment s t o r a g e 
C o r p o r a t i o n yards 
S i n g l e - s t o r y au tomob i l e pa rk ing 
S i n g l e - s t o r y warehousing 
S i n g l e - s t o r y mun ic ipa l a c t i v i t i e s 
N o i s e - T o l e r a n t U s e s ^ 0 0 
I n d u s t r i a l o r Manufactur ing 
Food and k ind red p r o d u c t s 
T e x t i l e M i l l p r o d u c t s 
Appare l 
Furn i tu re and f i x t u r e s 
P r i n t i n g , p u b l i s h i n g 
F a b r i c a t e d meta l s 
Rubber and m i s c e l l a n e o u s p l a s t i c goods 
T r a n s p o r t a t i o n , Communicat ions, and U t i l i t i e s 
R a i l r o a d , r a p i d r a i l t r a n s i t 
Motor v e h i c l e t r a n s p o r t 
A i r c r a f t t r a n s p o r t 
Highway and s t r e e t r i g h t - o f - w a y 
Auto park ing 
U t i l i t i e s 
Commercial o r R e t a i l Trade 
Wholesa l e t rade 
B u i l d i n g m a t e r i a l s r e t a i l 
Automot ive r e t a i l 
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P e r s o n a l and Bus iness S e r v i c e s 
Auto r e p a i r s e r v i c e s 
C o n t r a c t c o n s t r u c t i o n s e r v i c e s 
N o i s e - S e n s i t i v e U s e s ^ ^ 
I n d u s t r i a l o r Manufactur ing 
P r o f e s s i o n a l , s c i e n t i f i c , and c o n t r o l l i n g ins t ruments 
T r a n s p o r t a t i o n , Communicat ions, and U t i l i t i e s 
Communication 
Commercial o r R e t a i l Trade 
.Genera l merchandise r e t a i l 
Food r e t a i l 
A c c e s s o r i e s and appare l r e t a i l 
Ea t ing and d r i n k i n g p l a c e s 
P e r s o n a l and b u s i n e s s s e r v i c e s 
F i n a n c e , i n s u r a n c e , and r e a l e s t a t e 
P e r s o n a l s e r v i c e s 
Bus iness s e r v i c e s 
P r o f e s s i o n a l s e r v i c e s 
I n d o o r r e c r e a t i o n s e r v i c e s 
Outdoor r e c r e a t i o n 
Playgrounds and ne ighbo rhood parks 
Community and r e g i o n a l parks 
Nature e x h i b i t s 
R e s o r t s and group camps 
I t shou ld be no t ed tha t a c c i d e n t - p o t e n t i a l g u i d e l i n e s take 
p r e c e d e n c e o v e r n o i s e - c o m p a t i b i l i t y s tandards i n the APZ. For 
example , a p r o p o s e d manufactur ing a c t i v i t y w i l l n o t be a c c e p t ­
a b l e i n the APZ i f the employee d e n s i t i e s are e x c e s s i v e , even 
i f the a c t i v i t y i s n o t a f f e c t e d by extreme n o i s e l e v e l s . 
One c o n s t r a i n t tha t i s n o t addressed i n the land use 
p lan i s a i r s p a c e l i m i t a t i o n s . I t i s assumed tha t the v a r i o u s 
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b u i l d i n g s i n each o f the d i f f e r e n t a reas would n o t e x c e e d 
the p e r m i t t e d h e i g h t l i m i t s . Th is i s a r e a s o n a b l e assumpt ion , 
s i n c e the s t r i c t e s t h e i g h t l i m i t a t i o n n o t e d on F igure 7.6 i s 
115 f e e t . Most b u i l d i n g s t ha t are t y p i c a l l y found in commer­
c i a l o r i n d u s t r i a l parks do n o t e x c e e d 100 f e e t o r 8-10 
s t o r i e s i n h e i g h t . Height r e s t r i c t i o n s would have the g r e a t ­
e s t i n f l u e n c e on appur tenances , such as wa te r t o w e r s , r a d i o 
antennae,and s t o r a g e b i n s . 
Many o f the p o s s i b l e uses t ha t are shown on the p l an 
may n o t be e c o n o m i c a l l y f e a s i b l e , based upon market needs 
and individual locational r equ i r emen t s . For i n s t a n c e , i t i s 
u n l i k e l y t h a t the area nor th o f Conley Road would be s u i t ­
a b l e f o r t r a n s i e n t l o d g i n g . However, the uses t ha t are p r e ­
sen ted i l l u s t r a t e the p o t e n t i a l uses a v a i l a b l e f o r the l and , 
w i t h i n the c o n s t r a i n t s o f the a i r p o r t env i ronment . 
The p r o p o s e d p lan p r o v i d e s the f l e x i b i l i t y t o a d j u s t 
i n d i v i d u a l area r e q u i r e m e n t s , based upon market demand. For 
i n s t a n c e , the r e l a t i v e s i z e s o f the n o i s e - s e n s i t i v e area and 
the o f f i c e and r e t a i l space s i t u a t e d wes t o f Highway 1 9 / 4 1 
can be ad jus t ed t o s u i t c u r r e n t market n e e d s . A l s o , the 
e x i s t i n g mote l s and commerc ia l area a d j a c e n t t o the I n t e r ­
s t a t e Highway 75 can be c o n v e r t e d t o i n d u s t r i a l uses i f 
and when economics r e q u i r e such a change . 
CHAPTER EIGHT 
CONCLUSIONS 
Planners and p u b l i c o f f i c i a l s must b a l a n c e the b e n e f i t s 
o f a i r p o r t s wi th the unavo idab l e problems and impacts tha t 
accompany them. To accompl i sh t h i s , the c i t y must be p r e ­
pared t o p lan f o r the problems / w h i l e the a i r p o r t must be 
o p e r a t e d wi th the b e s t i n t e r e s t s o f the c i t y i n mind. Mr. 
Eddie Holohan, A s s i s t a n t t o the G e n e r a l M a n a g e r a t L o s A n g e l e s 
I n t e r n a t i o n a l A i r p o r t , has a p p r o p r i a t e l y remarked, " . . . t h e r e 
i s no s i n g l e , s imp le s o l u t i o n t o the problems tha t an a i r p o r t 
c r e a t e s . What can be done i s t o take eve ry s t e p p o s s i b l e t h a t 
w i l l h e l p reduce the p rob lem. By a combina t ion o f such e f f o r t s , 
the impact o f a i r p o r t o p e r a t i o n s can be reduced t o a c c e p t a b l e 
l i m i t s . " 
A comprehensive approach t o the many d i f f e r e n t a s p e c t s 
o f a i r p o r t impact i s e s s e n t i a l . Advances i n a i r c r a f t and t h e i r 
o p e r a t i o n may s i g n i f i c a n t l y r educe the a i r p o r t n o i s e p rob lem, 
the reby r educ ing the n o i s e impact t ha t must be planned f o r . 
The impor tance o f q u i e t a i r c r a f t programs can be g r e a t l y 
emphasized by i l l u s t r a t i n g the c o s t s and e f f e c t s o f o t h e r 
a l t e r n a t i v e s t o the a i r p o r t n o i s e p rob lem. The p r o p e r b a l ­
ance o f t e chn iques such as t he se w i l l o n l y be reached through 
a comprehensive a n a l y s i s o f a l l o f the problems and t h e i r 
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p o t e n t i a l s o l u t i o n s . 
The r e s u l t s o f the s t u d i e s in t h i s t h e s i s can be s y n ­
t h e s i z e d i n t o f o u r b a s i c a r e a s : the p rob lems o f r e l o c a t i o n 
programs; the need t o c o n s i d e r the hazards o f p o t e n t i a l a i r ­
c r a f t a c c i d e n t s ; the impor tance o f min imiz ing a i r p o r t impact 
on a community; and the p r o s p e c t s f o r new d i r e c t i o n s in land 
use and development around a i r p o r t s . Each o f t he se t o p i c s 
a re d i s c u s s e d b e l o w . 
R e l o c a t i o n : A S o l u t i o n , o r a New Problem? 
One method o f d e a l i n g wi th a problem such as a i r p o r t 
impact i s t o move away from i t and t h i s has been p r e c i s e l y 
the s t r a t e g y t ha t has been employed in c i t i e s such as A t l a n t a 
and Los A n g e l e s . The c o s t s o f t he se programs have been l a r g e . 
A t l a n t a ' s 16 m i l l i o n - d o l l a r r e l o c a t i o n program w i l l move 4 40 
f a m i l i e s from the Mountain View a r ea , w h i l e Los Ange l e s i s 
pay ing o v e r 300 m i l l i o n d o l l a r s t o r e l o c a t e 2 ,000 f a m i l i e s . 
Whi le t he se c o s t s a re s u b s t a n t i a l in t h e m s e l v e s , a much g r e a t e r 
c o s t f a c e s fu tu re r e l o c a t i o n p r o j e c t s in A t l a n t a and around 
o t h e r major a i r p o r t s . 
An a n a l y s i s o f the e x i s t i n g s i t u a t i o n around A t l n a t a ' s 
a i r p o r t r e v e a l s s e v e r a l impor tan t i t e m s . F i r s t , the land 
around the a i r p o r t i s h i g h l y d e v e l o p e d . There i s l e s s vacan t 
l and in h i g h - n o i s e impact zones than the re i s in modera t e -
impact z o n e s . Fur thermore , r e s i d e n t i a l d e n s i t i e s are h i g h e r 
immedia te ly around the a i r p o r t than f o r o t h e r a r e a s . F i n a l l y , 
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the economic l e v e l o f the p e o p l e l i v i n g c l o s e s t t o the a i r ­
p o r t i s r e l a t i v e l y l o w , as measured by house va lue and number 
o f f a m i l i e s w i th income b e l o w p o v e r t y l e v e l s . P r o j e c t s in the 
fu tu re may r e q u i r e moving many low- income f a m i l i e s from areas 
around a i r p o r t s . This c o u l d p o t e n t i a l l y p l a c e a g r e a t s t r a i n 
on the i n v e n t o r y o f low- income h o u s i n g . 
Disp lacement o f f a m i l i e s from areas sur rounding the 
a i r p o r t must be accompanied by new hous ing t o accommodate these 
p e o p l e . Many o f the r e l o c a t e e s may be a b l e t o f i n d new homes 
i n the p r i v a t e hous ing market . However, i t i s l i k e l y tha t many 
more w i l l n o t be ab l e t o a f f o r d the more expensive rents or 
house payments in these o t h e r a r e a s . 
P lanning f o r t h i s new hous ing shou ld b e g i n now b e f o r e 
l a r g e - s c a l e r e l o c a t i o n s b e g i n . The areas t h a t are most l i k e l y 
t o be p a r t o f a r e l o c a t i o n program can be i d e n t i f i e d and the 
p o p u l a t i o n c h a r a c t e r i s t i c s s t u d i e d t o de termine what t h e i r h o u s ­
i n g needs w i l l b e . P u b l i c and p r i v a t e s e c t o r hous ing p l ans 
shou ld c o n s i d e r t he se r e q u i r e m e n t s . 
P r o p e r t y a c q u i s i t i o n and f a m i l y r e l o c a t i o n may be the 
o n l y r e a s o n a b l e a l t e r n a t i v e i n many i n s t a n c e s o f s e v e r e a i r p o r t 
impac t . In many areas n o i s e l e v e l s o r a c c i d e n t p o t e n t i a l can­
n o t be minimized enough t o a l l o w a c t i v i t y such as r e s i d e n t i a l 
use t o c o n t i n u e . However, a c q u i s i t i o n and r e s i d e n t r e l o c a ­
t i o n shou ld be c o n s i d e r e d o n l y when c o n s e r v a t i o n o f an area 
by some o t h e r means i s n o t p o s s i b l e and a f t e r a l l p o s s i b l e 
a l t e r n a t i v e s have been c o n s i d e r e d . 
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A c c i d e n t P o t e n t i a l ; The P l a n n e r ' s R e s p o n s i b i l i t y 
The e x c e l l e n t s a f e t y r e c o r d t ha t commercia l a v i a t i o n 
has c o m p i l e d has l u l l e d most o f the p u b l i c and t h e i r r e p r e s e n ­
t a t i v e o f f i c i a l s i n t o a f a l s e s ense o f s e c u r i t y . A c c i d e n t 
p o t e n t i a l around a i r p o r t s has n o t been s e r i o u s l y c o n s i d e r e d 
i n p l ann ing and development p rograms . However, the f a c t i s 
t h a t a i r c r a f t a c c i d e n t s do o c c u r and they happen most o f t e n 
near a i r p o r t s . I t i s l o g i c a l , t h e r e f o r e , t ha t a c c i d e n t p o t e n ­
t i a l should be an impor tan t p a r t o f p l ann ing the areas su r round­
i n g an a i r f i e l d . 
A i r c r a f t a c c i d e n t s are generaly of l e s s concern to the 
g e n e r a l p u b l i c because they do n o t a f f e c t p e o p l e e v e r y day. 
Peop l e are most conce rned about p rob lems t ha t are e a s i l y r e c o g ­
n i z e d such as n o i s e , a i r p o l l u t i o n , and c r i m e . S ince t h e r e i s 
l i t t l e p u b l i c p r e s s u r e t o c o n s i d e r the prob lem o f a c c i d e n t 
p o t e n t i a l , t he re has been l i t t l e l e g i s l a t i v e a c t i v i t y t o p r o ­
t e c t a g a i n s t i t . 
One advantage i n d e a l i n g w i th a c c i d e n t p o t e n t i a l i s 
t ha t i t s p r o b a b l e impact zone c o v e r s a r e l a t i v e l y smal l a r e a , 
as compared t o n o i s e - i m p a c t z o n e s . For H a r t s f i e l d I n t e r ­
n a t i o n a l , the a c c i d e n t - p o t e n t i a l zones c o v e r l e s s than two 
square m i l e s , as compared t o more than 100 square m i l e s in 
the n o i s e - i m p a c t e d area ( L ^ 65 and a b o v e ) . The t e c h n i q u e s 
a re a v a i l a b l e t o i d e n t i f y a c c i d e n t p o t e n t i a l a reas and the 
land can remain i n l i m i t e d p r o d u c t i v e use once they are 
e s t a b l i s h e d . However, p o s i t i v e a c t i o n must be taken t o 
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i n s u r e t ha t a c c i d e n t - p o t e n t i a l zones a re p r o p e r l y planned and 
c o n t r o l l e d . 
Min imiz ing A i r p o r t Impact 
S i n c e a i r p o r t s w i l l neve r be c o m p l e t e l y f r e e o f n o i s e 
from a i r c r a f t , o r t o t a l l y s a f e from p o t e n t i a l a c c i d e n t s , 
development around a i r f i e l d s must be p repa red t o a c c o u n t f o r 
t he se p r o b l e m s . As p r e v i o u s l y n o t e d , o v e r 100 square m i l e s o f 
land are impacted by n o i s e from a i r c r a f t us ing H a r t s f i e l d a i r ­
p o r t . To use t h i s land p r o d u c t i v e l y , the e f f e c t s o f a i r c r a f t 
o p e r a t i o n s w i l l have to be c o n s i d e r e d . 
Min imiz ing a i r p o r t impact can take s e v e r a l fo rms . I t 
may i n v o l v e the comprehensive p l ann ing and development c o n ­
t r o l s , o r t e c h n o l o g i c a l methods such as s o u n d p r o o f i n g . In l i m ­
i t e d c a s e s i t can mean the use o f compensat ion t o accoun t f o r 
the reduced u t i l i t y o f a space as a r e s u l t o f a i r p o r t impac t . 
Comprehensive p l ann ing and development c o n t r o l s p o t e n ­
t i a l l y o f f e r an e f f e c t i v e method o f r e g u l a t i n g growth around 
a i r p o r t s . However, t o be e f f e c t i v e , they must be admin i s t e red 
on a r e g i o n a l s c a l e . At H a r t s f i e l d I n t e r n a t i o n a l , the a i r p o r t 
d i r e c t l y a f f e c t s e i g h t m u n i c i p a l i t i e s and th ree c o u n t i e s . At 
the p r e s e n t t ime , t he re i s no r e g i o n a l a d m i n i s t r a t i o n o f d e v e l ­
opment c o n t r o l s around the a i r p o r t . 
The C i ty o f A t l a n t a and the A t l a n t a Reg iona l Commission 
are i n a p o s i t i o n t o i n s i s t on l o c a l conformance t o d e v e l o p ­
ment c o n t r o l s o v e r land sur rounding the a i r p o r t . The C i ty o f 
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A t l a n t a , as the a i r p o r t o p e r a t o r , i n i t i a t e s g ran t a p p l i c a t i o n s 
and program funding r e q u e s t s f o r p r o j e c t s a f f e c t i n g the a i r ­
p o r t . Under the new ADAP program, funding i s a v a i l a b l e t o h e l p 
a l l e v i a t e a i r p o r t impac t . The C i ty o f A t l a n t a shou ld r e q u i r e 
a d o p t i o n o f s p e c i f i c land c o n t r o l r e g u l a t i o n s b e f o r e i t w i l l 
i n i t i a t e program a c t i o n f o r a community t ha t i s s u f f e r i n g from 
a i r p o r t o p e r a t i o n s . The A t l a n t a R e g i o n a l Commission i s in a 
s i m i l a r p o s i t i o n , as the area c l e a r i n g h o u s e f o r f e d e r a l l y -
funded and a rea -wide p r o j e c t s . 
Land use c o n t r o l s and deve lopment r e g u l a t i o n s shou ld be 
implemented b e f o r e any major r edeve lopment around a i r p o r t s i s 
under taken. P o l i c e power r e g u l a t i o n s can be a p p l i e d t o c o n ­
t r o l t ypes o f land use i n n o i s e - i m p a c t e d areas o r a c c i d e n t -
p o t e n t i a l z o n e s . Such r e g u l a t i o n s can a l s o p r o v i d e p o l i c y 
guidance f o r p l anne r s who p repa re programs f o r the r e d e v e l o p ­
ment o f areas around a i r p o r t s . 
Soundproof ing o f f e r s a p o t e n t i a l l y e f f e c t i v e method o f 
p r e s e r v i n g e x i s t i n g development in n o i s e - i m p a c t e d a r e a s . How­
e v e r , some a d d i t i o n a l c o r r e c t i o n may have t o be made f o r the 
reduced u t i l i t y o f the o u t s i d e s p a c e . The r e s u l t s o f the s tudy 
conduc ted by Wyle L a b o r a t o r i e s are p a r t i c u l a r l y i n t e r e s t i n g in 
t h i s r e g a r d . A pos t - improvement survey i n d i c a t e d tha t owners 
o f homes w i th the h e a v i e s t s o u n d p r o o f i n g f e l t the o u t s i d e 
n o i s e l e v e l s made t h e i r homes u n d e s i r a b l e , even though i n t e r i o r 
n o i s e l e v e l s were s a t i s f a c t o r y . 
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The g e n e r a l i z e d s tudy o f Mountain View i n d i c a t e d a 
d i s t i n c t need f o r c e r t a i n types o f da ta r e l a t e d t o n o i s e 
abatement . S tud i e s are needed t o de te rmine the c o s t s t o p r o ­
v i d e s o u n d p r o o f i n g improvements f o r houses in the l o c a l a rea 
and t o determine the p e r m i s s i b l e n o i s e l e v e l s f o r i n t e r i o r 
r e s i d e n t i a l a r e a s . A l s o , a means o f e v a l u a t i n g the impact o f 
e x t e r i o r n o i s e , and p o s s i b l y de t e rmin ing the economic va lue o f 
e x t e r i o r n o i s e l e v e l s i s needed . Given these da t a , an a c c u r a t e 
e v a l u a t i o n o f an area can be conduc t ed t o de termine the need 
f o r a c q u i s i t i o n , s o u n d p r o o f i n g , o r compensa t ion t o a l l e v i a t e 
the problems o f a i r p o r t n o i s e . 
The b e n e f i t s o f adapt ing e x i s t i n g land uses t o the a i r ­
p o r t environment are s i g n i f i c a n t . In A t l a n t a o v e r 2 3,000 
homes are i n an area r a t e d as u n a c c e p t a b l e f o r r e s i d e n t i a l use 
because o f e x c e s s i v e n o i s e impac t . Some r e s i d e n t s in these 
areas must r e l o c a t e because o f the magnitude o f the n o i s e p r o b ­
lem. However, f o r many, a l l t ha t may be needed i s some means 
o f i n s u l a t i n g t h e i r home t o p r o v i d e p r o t e c t i o n from the e x c e s ­
s i v e n o i s e l e v e l s . This deg ree o f f l e x i b i l i t y can o f f e r an 
e x t r a d imens ion in p l ann ing around a i r p o r t s and can minimize 
the requi rements f o r r e l o c a t i o n . 
New D i r e c t i o n s 
Redevelopment o f the a reas around a i r p o r t s o f f e r s new 
o p p o r t u n i t i e s f o r economic expans ion and r edeve lopmen t . How­
e v e r , an a n a l y s i s o f the development p o t e n t i a l near a i r p o r t s 
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r e q u i r e s the s imul taneous c o n s i d e r a t i o n o f many d i f f e r e n t 
c r i t e r i a . The p lanner must be aware o f env i ronmenta l l i m i t a ­
t i o n s , s a f e t y p r e c a u t i o n s , o p e r a t i o n a l r e s t r i c t i o n s , market 
c a p a c i t y and needs and economic and s o c i a l c o n d i t i o n s . 
The a n a l y s i s o f Mountain View i n Chapter Seven i n d i ­
c a t e s t ha t the re i s p o t e n t i a l f o r the deve lopment o f s e v e r a l 
d i f f e r e n t types o f p r o d u c t i v e land uses near an a i r p o r t . 
Va r ious forms o f commerc i a l , i n d u s t r i a l , and even some t r a n s i e n t 
l o d g i n g , are e n v i r o n m e n t a l l y a c c e p t a b l e i n the a rea . However, 
s i n g l e o r m u l t i - f a m i l y r e s i d e n t i a l development are n o t r ecom­
mended. 
Among p r o d u c t i v e forms o f i n t e n s i v e land u s e , i n d u s t r i a l 
development i s the most c o m p a t i b l e wi th the a i r p o r t env i ronment . 
I n d u s t r i a l uses are the most t o l e r a n t o f n o i s e and can be 
adapted t o the a c c i d e n t - p o t e n t i a l r e s t r i c t i o n s . I n d u s t r i a l 
parks o f f e r an e x c e l l e n t management t e chn ique f o r the d e v e l o p ­
ment o f areas around a i r p o r t s . They a f f o r d a method o f d e v e l o p ­
ment t ha t can be c a r e f u l l y c o n t r o l l e d t o r e s t r i c t the growth 
o f i n c o m p a t i b l e land u s e s . 
Some forms o f commercia l deve lopment a re c o m p a t i b l e 
w i th the n o i s e impact around a i r p o r t s , b u t are g e n e r a l l y 
u n a c c e p t a b l e i n a c c i d e n t - p o t e n t i a l z o n e s . E n c l o s e d shopp ing 
ma l l s o f f e r an o p t i o n f o r deve lopment t h a t can overcome the 
n o i s e l e v e l s around a i r p o r t s , bu t are s u i t a b l e o n l y in a reas 
where a c c i d e n t p o t e n t i a l i s n o t a f a c t o r . Commercial d e v e l o p ­
ment may be a p p r o p r i a t e as a p a r t o f an i n d u s t r i a l p a r k . 
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where manufactur ing i s the pr imary purpose o f the area and a 
commerc ia l d i s t r i c t i s needed t o s a t i s f y employee n e e d s . 
An impor tan t f a c t t o remember i n any redeve lopment 
p r o j e c t i s t ha t market requ i rements w i l l have the g r e a t e s t 
i n f l u e n c e on what type o f development i s a p p r o p r i a t e f o r an 
a r ea . No degree o f s i t e d e s i g n o r env i ronmenta l p l ann ing w i l l 
make a development s u c c e s s f u l , i f the market w i l l n o t suppor t 
i t . Environmental p l ann ing and area economic a n a l y s i s should 
o c c u r s i m u l t a n e o u s l y t o i n s u r e t ha t the p r o p e r development 
form i s recommended f o r a p a r t i c u l a r a r ea . T h e r e f o r e , the 
env i ronmenta l p l anne r and the economic development s p e c i a l i s t 
shou ld e s t a b l i s h a c o o p e r a t i v e work ing r e l a t i o n s h i p in the 
e a r l y s t a g e s o f p lann ing a r edeve lopment p r o j e c t . 
In summary, a i r p o r t development must grow w i t h i n the 
framework o f t o t a l community n e e d s . The adverse impacts o f 
a i r p o r t o p e r a t i o n s must be b a l a n c e d wi th the economic b e n e ­
f i t s t ha t they b r i n g . The problems o f n o i s e and the v e r y r e a l 
hazards o f a c c i d e n t p o t e n t i a l must be met . By s e e k i n g s o l u ­
t i o n s t o these p r o b l e m s , p l anne r s can c o n t r i b u t e s i g n i f i ­
c a n t l y t o the s e c u r i t y o f a i r p o r t s i n urban areas and the w e l l -
b e i n g o f the g e n e r a l p u b l i c . 
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